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THE CENW.AL BOARD 
UNITED STA"Ji.5 FORCE EUROPEAN THEATER 

TACTICAL Q I P L O m T  OF ,.NTIAIRCRIxFT ARTILLERY UNITS 
INCLUDING DEFENSE AGAINST PILOTLESS AIRCRAFT t V-1) 

1. Purpose. Wnrld War 11 has provided extensive t e s t s  of t h e  ef- 
fect iveness  of e x i s t i n g  Wzr Department doc t r ine  i q  the  t a c t i c a l  employ- 
ment of a n t i a i r c r n f t  n r t i l l o r y  u n i t s ,  The purposo of this s tudy is t n  
examine the t a c t i c s  used i n  t t i ~  handling of a n t i a i r c r a f t  a r t i l l e r y  u n i t s  
in the  recent  c n n f l i c t  31x1 t o  make recormendations for such changes i n  
or addi t ions t o  Kar Depar tmat  pol icy ns appetr t o  be indicated.  

2. Scope. The scclpt of the s tudy  w i l l  be l imited t o  a n t i z i r -  
c r a f t  a c t i v i t i a s  i n  t h e  Europtan Theater c m e n c i n g  w i t h  t h e  OVERLORE 
appreciation (August 1943) and ending on V-E Dsy. 

3.  Chanp;es W i l l  be Secomended on cer ta in  pol ic ies  which n t  pra- 
sent :  

a. Establ i sh  c e r t a i n  normal scales  f o r  t h e  a l loca t ion  n f  a n t i -  
a i r c r a f t  a r t i l l e r y  units t o  p rmlbs ,  corps  2nd d iv is ions  and i n d i c a t e  
t h a t  addi t iona l  i l l loca t ions  will be msde a s  needed f o r  t h o e t c r s  of opar- 
a t ion.  

b. Include searchl ights  amng t h e  weapons of a n t i a i r c r a f t  
a r t i l l e r y .  

of autaiiatic weapons based on the 37m and 4Onm guns, including a b r io f  
coverage o f  ground support nussions. 

c. H8Ve es tab l i shed  a d o c t r i n t  f o r  t h e  t a c t i c s  and technique 

d.  Make no provis ion f o r  lending man-portable barrage bnlloons 
or  man-portable a n t i a i r c r a f t  a r t i l l e r y  f i r e  units frm l i g h t  a s s a u l t  
boats i n  amphibious operat ions.  

e. Prescr ibe  procedures f o r  vrarning f r iendly  forces  of t h e  
approach of h o s t i l e  a i r c r a f t .  

f .  B r i e f l y  o u t l i n e  r e t h n l s  of defense against  f l y i n g  bombs. 

4. Major Changes i n  or  Deviatinns From Wsr Department Pol icy Which 
Took Place i n  t h e  Eurnpean Theater. 

a. Sca las  of a n t i a i r c r a f t  a r t i l l e r y  d l o t t e d  t o  .srmies ond 
corps exceeded t h e  s c a l e s  @veri i n  per t inent  f i e l d  manuals. 

b. I n  t h e  Normandy invesinn a provis ional  a n t i a i r c r a f t  a r t i l -  
l e r y  machine gun b a t t a l i o n  was nrganized, employing l i g h t ,  man-portable 
mounts capable of being put  ashore by hand. 
e a r l i e r  protect ion t o  i n f a n t r y  a s s a u l t  u n i t s  on the  beech than would have 
been possible by employihg only self-propelled o r  towed automatic weapons 
as contemplated i n  paragraph 640, Field Manual lr4-2, December 19f11+. 

This oxvediency affnrded 



c ,  In t he  s a m  opera l ion and for the sane resson as given 
above, a technique wes developed by improvising man-portable equipment 
such that barrzge bal loons could be 'Iwnlkedtl a s h r e  with assault waves, 

- 2 -  



TIIE GajERplL BOikRD 
UNITED STAT= FORCES, EUROF'EUi "JtEBTW 

SECTION 1 

tu. The s t r u c t u r e  or the  . .  5. &.mJ-J.za 
command of a n t i a i r c r a f t  a r t i l l e r y  i n  t h e  m o p e a n  Theater i s  d iscussed  
in d e t a i l  in the Ekropean Theater General  Board s tudy on Comnand, S t a f f  
ord M u i n i s t r a t i o n  of A n t i a i r c r a f t  k t i l l a r y  Uniteo Hovever, t o  under- 
stad t h e  p l w s  made f o r  a l l o c a t i o n s ,  il knorJledge of t h i s  s t r u c t u r e  is 
required, It is surnvarized i n  t h i s  soction. 

6 .  I n i t i a l  Plana Qn 29 J u l y  1943 the fol lorr ing plan was approved 
by the Theater Cmrnanderil 

'dl AA u n i t s  not 8cheriuled for assignment as organic  A& artil- 
le ry  with Corps, 8rd Division vi11 be assigned t o  the  
thea te r  and placed under t h e  cormlland of the  Chief of t h e  W 
Sect ion,  ETOEA. a d  a t tached  for adnl inis t ra t ion and supply t o  
appropriate  adminis t ra t ive units." 

Overseas Oueration Plan. 7. In  August 19k3 t h e  plans f o r  overseas  
operat ions were i n i t i a l l y  the same as those descr ibed above: 

"a. 
which w i l l  c a m  under the b i g  operat ional  headquarters whether 
i t  is a goup of armies, n GHQ, or the  XTO. 
quarters will be provided with a small Ah staff for staff 
functions only. 

"b, 
l ines  of c m u n i c a t i o n s ,  i n s t a l l a t i o n s ,  airdrcmes, and o t h e r  
r e a r  area i n s t a l l a t i o n s  w i l l  be under the  commard of the  LU 
off icer  of the operat ional  headquarters arid i n  this paper 1 7 1 1 1  
be re fer red  t o  as thea te r  :Sr troops. 

IC. 

Present  p l a n s  provide for an AA operat ional  headquarters  

The o t h e r  head- 

The AA u n i t s  which will be  used i n  t h e  AA dofense o f  ports, 

The general  scheme o f  operat ions is that organic LL a r t i l -  

1 P 4 8  Bibliography Par 1 
- 3 -  
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l e r y  of t h e  armies w i l l  be used i n  providing L, protec t ion  f o r  
the l a l d i n g  beaches, as occupation of these beaches is expected 
to  be very  temporary. 
p ro t rac ted  t i n e ,  t h e a t e r  L A  troops v . ! i l l  take over f r a n  ;my rZ; 
troops and provide the defense until w e  of the beach is d i s -  
continued. On securing p o r t s ,  a i rdmnes ,  e tc ,  theater  LL 
troops W i l l  be i m x d i a t e l y  provided f o r  the  .L defense. 

"d. 4 1  thea te r  lL troops r e a l l y  form an area defense under 
Qne c m m r d e r .  In cooperation r r i t h  t h e  i b i r  Force h t m d e r ,  
f l y i n g  r u l e s  still b e  l a i d  donn f o r  gun defended areas  and 
provis ions merle f a r  the  operat ional  control  by the proper a i r  
commandu i n  various l o c a l i t i e s  end provis ions made f o r  t h e  
e a r l y  naming  of k;r units by the a i r c r a f t  narniny serv ice  opar- 
ated by the iur Fmce.C1 

Should t h e  beaches be occwied for a 

8. Modification of Plan. 3efore D-Dw, a s  a r e s u l t  of various 
s tudies ,  the p l a n  vas modified to t h e  follo-ring extent :  

Ia. F i r s t  m n y  is responsible  for  plannine far the  i n i t i e l  
phase up t o  appmxiasxt ly  D plus 20. F i r s t  .'amy v ! i l l  be re- 
sponsible for the  Li defense of a l l  i n s t a l l a t i o n s ,  A r m y ,  Air, 
and Cour 2 i n  t h e  F i r s t  Lrmy area. F i r s t  b y  vi11 provide 
the l i f t  far necessary i d b  troops f a r  t h i s  operation. Units 
f o r  t h e  defense of por t s ,  Com 2 i n s t a l l a t i o n s ,  and airdromes 
i n s t a l l e d  by the F i r s t  Army will be attached t o  the F i r s t  Amy. 

"b. Vhen the  m y  rear a r e a  boundary is es tab l i shed ,  t h ?  a m y  
r e t a i n s  r e s p o n s i b i l i t y  far t h e  a. ib  defense of i t s  @:.?I area only.. 
The defense  of air i n s t a l l a t i o n s  i n  r e a r  of t h e  army boundary 
vti l .1  be fielegated ta t h e  Ninth Xr Force and the Ai. u n i t s  de- 
fendine the  installations :All be detached f r m  the First m y  
ani at tached to t h e  Uinth di- Force. 

( I C .  I n  tfie case of Coin 2 i n s t a l l a t i o n s ,  such a s  p o r t s  and de- 
pots, r e s p o n s i b i l i t y  of t h e i r  defense u i l l  be d e l e g a t d  t o  on 
;iA defense commder  under the  army ~i*ooup. U n i t s  defending 
the i n s t a l l a t i o n s  :iill be detached from the m y  ard a tached 
to the d b  Defense Gowand, U n t i l  the Birst :cmy G r o u j  takes 
over t h e  i m e r i c m  area,  t h e  ,L't defense cminander f r i l l  f u n c t i o n  
under t h e  21ot Army Group. 

When the US Cc.;munications Zone is es tab l i shed  under t h e  
Conmanding General, Com Z, t h e  M defeiise cmmander n i l 1  be 
assigned t o  t h e  Cam Z together with a l l  a t tached t roops n d  
t b  r e s p o n s i b i l i t y  for the  defense of the Ccar, B i n s t a l l a t i o n s  
w i l l  be vested i n  the  Comnanding General, 2 ,  through the  
Theater  &I Officer.'3 

Allied Expeditionary Forces doctrine.4 
This bas i s  of planning was i n  a c c o r d a c e  with Supreme Headquarters 

9. Channe i n  Rear Area ResDOnsibilitieg. D r l y  i n  August 19h4. 
respons ib i l i ty  f o r  a n t i a i r c r a f t  defense in  the co!m"ications zone v?as 
removed f r m  t h e  area commander and placed n i t h  the A i r  Defense Co"md.5 

. . .  . , . . . , . . 
1 P 48 Bibl iopaphy Par  2 
2 This designat ion was later changed t o  12th Army Group 
3 P 4.8 Bibl iograjhy Par 3 
4 P 4.8 Bibliography Par 4 
5 P 48 Bibliography Par 5 
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SECTION 2 

PLBIam ALLocATIw 
. . . .  

10. Neth od of Estab- ?ha a t e r  The genera l  
method f o r  .determining t h e  o v e r a l l  t h e a t e r  requirements was as follows 8 

a. Adequate s c a l e s  lor f i e l d  f mces  and t-ypical rear area 
i n s t a l l a t i o m  nere determined by R j o i n t  planning boara. 

b. Camposition of t h e  f i e l d  f a r c e s  vas determined and number 
of rear area i n s t a l l a t i o n s  estimated. 

c. The t o t a l  a n t i a i r c r a f t  a r t i l l e r y  requis i t ioned  by t h e  
thea te r  vas the sum of tl:e r e q u i r w e n t s  f o r  the f i e l d  f a r c e s  and the  
rear area missions. 

11. Scales  of Defense f o r  T n i c a l  I n s t o l l a t i o n s o  

a. Scolos  f o r  a l looa t ion  t o  the f i e l d  f o r c e s ,  a i rdromes,  
supply i n s t a l l a t i a i s ,  beaches, and p o r t s ,  verc dotermined i n i t i a l l y  by 
thc combined c m " o r s '  planning 9 t a f f  ( j o i n t  glanning board). These 
plans  nere based on B r i t i s h  o q o n i ' i a t i o n s ,  4116 tile i n i t i a l  estirna,e of 
t o t a l  Bmericen r e q u i r t a e n t s  i.!as according t o  t h i s  s a 0  s c a l e ,  and then 
ari juatod t o  Americnn or@nizationrl  

b. Before r e q u i s i t i o n s  for American a n t i a i r c r a f t  a r t i l l o r y  
ui i i ts  uero sutvnitted t o  t h e  'Jar i kpa r tnun t ,  thesc s c a l e s  v e r c  a l t e r e d  t o  
thc fo l lOtJbg22 

90nm 4c" 4Cm 50 Cal 50 Cal Search-  Barrage 
(tmied) Isr) tsp) l i a h t s  B l l o o n s  

U a n t r v  I)ivi&n 12 72 

Armored Division 17 72 

Inf  a n t m s  16 6k eo 

. .  . I  

. .  

. . .  

, . .  . . , .  . .  , . . .  . 
dnnv 88 160 72 71% 17 

CHQ Reserve (For u s e  64 64. 
. . . . . .  . .  

with TDs ani  h d  
1 

, . .  . .  . . . .  
Airdrma (onc 1ars.o) 1 h 72 60 12 

, , . .  . .  . .  
Airdrome w) 8 1. h 70 6 

Beach (apgroximatsly 8 16 30 6 
2500 vards l o n e )  

. . .  . .  
P o r t  (Q- ior \ A l l  N I .  ihh, 7 h  L L  

S U k m l Y  Ins taL1.nt inn 0 72  110 

-_ _.____- -- - 

1 P 48 Bibliography Par 6 and 7 
2 P 46 Bibliography Par 8 
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12. Phases d Doeration. I n  determining a n t i a i r c r a f t  a r t i l l e ry  
requirenents ,  t w  phases rrere c o r e i d e r d .  
units whose presence r!as requi red  i n  the  &!&ropean Tneattr before D d a y ;  
t h e  second p b s e ,  reguiremen:ts from D-Day t o  D-plus-240. 

The f i r s t  plans determined 

13. Phsse I Reauirements. 

a .  h n t i a i r c r a f t  r e q u i r m e n t s  f o r  Phase I ::ere based on furn ish-  
ing protect ion for the f o l l o a i n g :  

(1) Overaeas operations. 

( a )  Field forces  t o  c m s i s t  uf one general head=ua?artws, 
tvo armies, four in fan t ry  corps, t;.o armorer? corps,  
12 i n f a n t r y  d iv is ions ,  f i v e  armored d i v i s i o n s ,  one 
airbornc divis ion.  

(b )  Three beaches. 

(c) 2 0  airdrmcs. 

( 2 )  One port .  

(e) 3ix supply depot areas. 

A i r  dapota and airdrcms i n  the United Kingdom. 

(a) Six air dopots. 

( b )  16 airdromes. 

( 2 )  

b. To accomplish these  missions, a n t i a i r c r a f t  a r t i l l c r y  ra- 
quirements l'iero e s t a b l i s h d  as fOilOWS1 

(1) 

( 2 )  

(3) 30 gun b a t t a l i o n s  (mobile). 

(11,) 

(5) 
(6)  Five searchl ight  b8ttdiOnS. 

(7) 

Seven brigade hcadqu8rtGr.s and headquarters b a t t a r i e s .  

26 group 11eadqL:arters end headquarters b a t t e r i e s .  

43 a u t a n a t i c  veepom b e t t a l i o n s  (rxbi lc) .  

25 autana t ic  woapons ba t ta l ions  (self-propel led) .  

F ive  b a r a g o  balloon battalions (va-y la; a l t i tude) . '  

4. Phese I1 Reauiremmts: 

a. h t i a i r c r a f t  a r t i l l e r y  requirerhents for tho second phose 
(D-Day to D-pius-240j :;ere based on furnishing protect ion for t h e  f o l l m i -  
ing I 

(1) ; m y  group headquartars v i th  t h e e  armored d i v i s i o n s  
and one a i rborne  d i v i s i o n  (resave) .  

Three f i e l d  erniies each having three i n f a n t r y  corps (2) 

1 P fb6 Bibliography Par 9 



( three  infaiitr;. d i v i s i o n s  oach), ono anaorod c o q s  
( t m  armwod divisions each), and army reserve  (one 
infantry div is icn  end one am0rGd d iv is ion) .  

(3) Four major and e ight  minor por t s .  

(4) 47 supply dopots, 32 c l a s s  I11 dumps, 10 class V i n -  
s t a l l a t i o n s , , 4 4  t m k  farms, 65 airdrames, 
dai ly  t ra ins ,  1 

80 

b. These missions imluded  th03* proviouj ly  c o n s i d w d  i n  
Phase 1. Total a n t i a i r c r e f t  o r t i l l c r y  requis i t ioned to  accomplish tliesu 
missions vas as folla:st 

(1) 17 brigade headquarters and lieadquqrters b a t t e r i e s ,  

(2) 58 group hef idquarter~ m d  headquarters b a t t a r i e s .  

(3)  77 gun ba t ta l ions  (mobile). 

(4) 95 automatic wea2ons b a t t a l i o m  (mobile). 

( 5 )  2 autamatic :ceai,ons bnt ta l ioi ls  (self-pmpel led) .  

( 6 )  15 soarchlight bat ta l ions .  

(7) Eight berry;e balloon b a t t s l i m s  (very low a l t i t u d e ) .  

(8) T:D balloon @oup iieadqumters and headquarters  bat- 
ter ies .  1 

13, Var UeDartment Action on Phase I Rocruisition. 

a. 
, .  

:Jar Departmelit mede the fa l lm~ing  h i x e s  i n  t+ Phase I 

(I) Three 3ai~i-1uob;le gun bat.taLions substituted f o r  three 
mobile p n  bat ta l ions.  

requi rmenta  i h i c h  were acceptablo t o  the  k o g e a n  Tlmatcrr" 

(2)  Seven semi-mobile automatic aeqona b a t t a l i o n s  sub- 
s t i t u t e d  for  seven mobile antornatic ceapona b a t t a l i o n s .  

b. War Lkgwtment reduced t h o  n m b a  of vory lon  a l t i t u d e  bzr-  
rage balloon ba t ta l ions  fran f ive ,  which m r e  requis i t ioned ,  t o  one. 
This rcduct ian  NBS not  considered acceptable  Q t h e  Theat- A n t i a i r c r a f t  
A x t i l l e r y  Offiaer. 

16. 76.r D e ~ ~ t m e  n t  Botion on Phase I1 Reauisi t ion,  

a. h t i a i r c r a f t  a r t i l l e r y  t roops requis i t ioned for Phase I1 
Were r d u c e d  by the Per Department as i'ollorrs t 2  

Del e t  ed Bubst i  tutnd, 

Two brigade headquarters and headqMrter3 b a t t e r i e s  
12 POUP headquarters And headquartera b41tterie3 

None 
None 

. .  . .  
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Deleted 
. .  

Subs ti  t u t e d  

19 gun b a t t a l i o n s  (mobile) None 
19 autconatic weapom b a t t a l i o n s  (mobile) 

Two searchl igt i t  ba t ta l ions  None 
'Three barrage balloon b a t t a l i o n s  (very l m i  a l t i t u d e )  None 
Wo barrage bal loon group headquarters a d  

NOD0 

Five autoroatic weapons 
ba t ta l ions  ( se l f -propel led)  

he adquart BT s batt e r i  es 

b. The troop bas is ,  a s  revised,  re3.uced the a n t i a i r c r a f t  
a r t i l l e r y  t roops  planned for the EWopean Theater a t  the en6 of D-plus-  
240 by some 30,000. In  d iscuss ion  of t h i s  bas i s ,  the Theater Ant ia i r -  
c r a f t  Off icer  s ta ted8  

'The present  t roop  basis provides a 1ovfe.r sca le  of BBB 
than is d e s i r a b l e ,  lxlt i t  is acceptable i n  view of the 
r c v i s e d  air appreciat ion excepting t h a t  the number of 
barrage bal loons should not be  below four.' 

17. Revision i n  PLaq. 

a. after t h e  Phase I1 r e q u i r e m n t s  had. been co!r$uted, baaed 
on t h e  missions l i a t e d  i n  paragraph 14 above, addi t ional  ground f o r c e  
units were scheduled far t h e  tlieatar as fo l lmal  

(1) One army headoa.nrters. 

(2 )  TWO c o r p  beadquarters. 

(3) Vio amor.4 divis ione.  

(4) One s i i - t ~ r : a  div is ton .  

I n  view of thn a d d i t i o m l  g o u r d  force requirements and b. 
the reduct ion i n  a n t i a i r e n 3 :  Lrooys T O  be provided, i t  iias planned t o  
reduce t h e  s c a l e  of c l e i m ~  CC por t s  and airdromes. 

18. Aeduf: ti.w-iz.2 [ ' ~ ~ , , ~ ~ : - , ~ ~ ~ - ~ ~ L ~ ~ - ~ ~ o ~ c - ~ ~ ~ - *  
. .  . 

a. I n  view of tk.+ cr:'.tica). uwnpa!a~ shtzrtage i n  t h e  United 
S t a t e s ,  the n e s i  for a1~gwc~4;s.l&x or' c t k e r  tr.-m3 3nG t>a reduced c a p a b i l i -  
ties of the  Germen -4e .'(.;.-~es, t h e  Hiwuit of nn9iorr;reft a r t i l l e r y  i n -  
i t i a l l y  a l loca ted  t o  thd , 0pse.n Thea.L;o;. . iw3 coileid-sably reduced. On 
10 September 1744 t h e  fuLL;u::i?i~ 8caies of a n t i a i r c r a f t  a r t i l l e r y  f o r  f i e l d  
farce8 were e a t a b l : i s h 4  !1 

-. Di.vi&. ... 

(1)  OW e!i;.-x?tic oeapons ba t ta l ion  (mobile or s e l f -  
IWlY$5:I 1 et! IC. 

C F i F  

(1) 

(2) One $un ba t ta l ion  (mobilk). 

(3) One autaoa t ic  vreapollr bat ta l ion (mobile). 

One group headquarters and headquarters bat tery.  
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A m !  

(1)  

(2) 

(3) ha gun b a t t a l i o n s  (mobile). 

(4) Four automatic weapons b a t t a l i o n s  (mobile), 

b. The a n t i a i r c r a f t  a r t i l l e r y  t o  be a l l w a t e d  t o  field faraes 

One brigode headquarters a d  headquarters ba t te ry .  

Tj70 group headquarters and headquarterc b a t t e r i e s .  

on t h e  abom soale  was for f o u r  ar;nies ( F i r s t ,  Third, Ninth end F i f t e e e t h ) ,  
12  oorps, 38 i n f a n t r y  d i v i a i o n s ,  am3 15 armored divis ions.  

19. Reduotio n i n  S c a l g i ' n r m  end S e r v i e c e  t.allations. 
Allocatiom of u n i t s  f o r q p o t e c t i o n  of i n s t a l l a t i o n s  i n  r e a r  of army arecis 
were reduced t o  t h e  fol lovringrl  

a. 

b. 12 group headquarters and headquarters ba t te r ies .  

c. Seven gun h a t t d i o n s  (mobile). 

d. 12 g u n  be t ta l ione  (semi-mobile). 

e. 

f. 18 n n t m a t i c  rreapons ba t ta l ions  (semi-mobile). 

so Four searchl ight  ba t ta l ions .  

S i x  brigade heedquarters  and headquarters b a t t e r i e s .  

Three nutcmatic new$ons ba t ta l ions  (mobile). 

20. Theater. 

a. 
ard 1 Uyr 1$45 8 1 ~  shorm i n  Appendix I. A t o t a l  of approximately 112,000 
a n t i a i r c r a f t  artillery t roops  a r r ived  i n  tAhe &tropean Theater from t h e  
United S t a t e s  by t h e  end of the war a3 compared with approximntely 160,000 
i n i t i a l l y  a l l o t t e d .  

Un i t s  a c t u a l l y  i n  tho  %ropean Theater on 15 October 194.4 

b. Ih August 1944 the 6th  Army Group brought t o  t!le European 
Tnoater of & o r a t i o n s ,  United S t a t e s  &my, the  follot?ing a n t i a i r c r a f t  
a r t i l l e r y  u n i t o : l  

(1) 

( 2 )  

(3) Beven @an bat ta l ions  

(4) fiine gun bat ta l ions  (semi-mobile). 

6) 
( 6 )  

1 P l+8 Biblio&.r&&y P a r  11 

Four brigado headquarters nnd headquarters b a t t e r i e s .  

1 2  group headguarters and headquarters ba t te r ies .  

11 autrmatic  weapons ba t ta l ions  (mobile). 

Bow autanat ic  veapons ba t ta l ions  (semi-mobile). 

_ .  



(7 1 

(8) Tim searchl ight  bat ta l ions,  

Three autcaaatic weapons ba t ta l ions  (SeU-propelled). 

O f  t h e s e ,  Six  @oUPY., seven gun bat ta l ions  (semi-mobile), tno o u t a t i c  
weapans b a t t a l i o n s  (semi-mobile), cud one searchl ight  b a t t a l i o n  were 
scheduled fcr deac t iva t ion  e a r l y  i n  1945. The renaining u n i t s  n e r e  d i -  
vided between the  Air Defense Comnand and 6 t h  Army Croup, .mbt::,inins 
e s s e n t i a l l y  t!ie same s c a l e  for  t h e  f i e l d  Pwces 3s vas provided for 12th 
&amy GMUP. 

21. War Deoartment Doctrine on Allocations t o  Theater. 

a. War Department doc t r ine  on al locat ions of a n t i a i r c r a f t  
a r t i l l e r y  u n i t s  t o  thea te rs  is brief and general. Paragraph 27 of 
Field Manual 4-100, June 174.3, s t a t e s ;  

'For fa rces  a s s i s e d  t o  overseas possessions, bases, 
defensc comrJands, t h e a t e r s  of  q ie ra t ioa ,  ant1 zones 
of t h e  i n t e r i o r ,  LU u n i t s  are provided 9s required 
by the  missions of the forces." 

This  doc t r ine  aas fol loved i n  determining requirements for t h e  Eurosean 
Theater ;  tha t  is, the mission t o  be a c c m p l i s k d  w.s determined and 
adequate  defense scale for  each mission establ ished,  and t o t a l  a l loo-  
a t i o n s  requested were the sum of these requiremnts .  

L. It is impossible to foresee every a n t i a i r c r a f t  a r t i l l e r y  
mission i n  plenning an oporntion. I n  th i s  operation s o w  u n i t s  d id  not  
perform miseions as planned. Fur w a i p l e ,  t h e  requirements for t h a  de- 
f e n s e  of Antwarp a@mt p i l o t l e s s  a i r c r a f t  could no t  be f o x s e e n  d a i n g  
the  planning s t a g e s ,  a n i  although plans provided f o r  gun defense of air- 
f i e l d s ,  guns v e r a  vary r a r e l y  used far tha t  3wpose. 

C. \ i h i l e  no g o a t  d i f f i c u l t y  resul ted f r m  the f a i l m e  of m i s -  
s i o n s  t o  mater ia l ize  as planned, it is bdieved  8 more d e f i n i t e  pkmning  
guide i s  needed. A t  the  present  tim the d iv is ion  is tho basic  u n i t  f o r  
large s c a l e  planning. The n u h e r  of supply i n s t a l l a t i o n s ,  p o r t s ,  t ra ins ,  
aixdromes, et  cc i te ra ,n i l l ,  i n  general ,  depend upon the number of d i v i s i o n s  
mployod. Act ivat ions anl  a l loca t ions  of a n t i a i r c r a f t  art i l lery u n i t s  
for uso i n  a t h e a t t x  could,  therefare ,  bo determized by using the d i v i s i o n  
as a yardstick. 

22. F ie ld  Torces. The s c a l e  of a l l o c a t i o n  i n i 2 i a l l y  planned for  
the  field Tarces vas maintained. S ince  addi t iona l  a n t i a i r c r a f t  a r t i l -  
l e r y  uni ts  B G r e  received n i t h  6th krmy Group, and since F i f t e e n t h  
United S t a t e s  h n y  did not r e c e i v e  i t s  al located a n t i a i r c r a f t  artil- 
lery, i t  vias not necessary ta af fec t  t h e  reduced scales  described i n  
paragriiph 18. 
i n  Apgendix I. 

23. 

B i n a  attac:ments of units t o  t h e  f i e l d  f a r c e s  i s  shovm 

War Denartmont Doctrine an Allooation to  F ield F-. 

a. Concerning a l l o c a t i o n s  t o  f i e l d  forces ,  Chapter 2 of 
F i e l d  Manual 4-100, June lqq.3, s t a t e s :  

*One automatic neqions b a t t a l i o n  is the usual a l l o t -  
ment t o  each d iv is ion  , , . .fit0 automatic weapons 
b a t t a l i o n s  arc t h e  usual allotment of 
c o r p ~ ,  0s gun pro tec t ion  is normall:r not necessary.  
~ i ~ e r e ,  due t o  i ts mission, gun pro tec t ion  
one o r  more gun bat ta l ioi ls  a r e  attached 

t o  the 

needed, 



normal attachment a f  AAA t o  an army might be one 
AA brigade of t\:o A h  groups, r.ith a t o t a l  of t h r e e  
gun b a t t a l i o n s ,  t h r e e  automatic \:capons ba t ta l ions ,  
and trio seerchli(;ht ba t ta l ionan ,  

b. These sca les  c e r o  a x c e d e d  i n  a l locat ion of a n t i a i r c r a f t  
a r t i l l e r y  units to  the f i e l d  forces  i n  the European Theater. 

24.. Qir and S e r v i c e  Force Units. ?he chief reduction i r ?  a l l o c a -  
t i o r s  1;ithiu t h e  European Tlieater nas made i n  units etirmwked for air 
aid serv ice  forces ,  IIear the  end of t h e  war, abutit 37,000 a n t i a i r c r a f t  
troops i.wo assigned tc missions iii rear of the  armies a5 compared ::ith 
S O M ~  l25,OoO i n i t i a l l y  plouned. F ina l  assignment of un i t s  t o  the M 
Air Dufenso Conmand i s  shc!in il: Appendix I. 

25. No Scales for  Defense of Rear Ar?@ are estsbl ished i iI  present  
F1q Uepwtment doctr ine.  
service f o r c e  i n s t a l l a t i o n s ,  s h i p g i q ,  p o r t s ,  c i t i e ~ ,  and l i n e s  of 
" m i c a  t ion. 

These areas iuclude, iii adCition to a i r  and' 

SECTION 4 

2 6 .  
o i n l x  the 3 u f f i c i e n q  of a n t i a i r c r a f t  a r t i l l e r y  al located t o  thc  I b o -  
pesn Theetil', considerat ion is Given to  tha f o l l a i i n g  f o c t o r s i  

a. B:ierience i n  tho fjorth African an'. othff theaters .  

b. A i r  s i tuat ion.  

C .  

-v oi ' A m  '011s t o  -man Th AA toy . I n  de te r -  

Dan:nse i n f l i c t e d  by enemy air effort .  

8. Co~aunrisa Rith  the North Afric'an Theater. I n  t h e  m o p e a r .  
Theater o r  D-bay tL6 r a t i o  of  anc ia i re raf t  w t i l l c r y  zroops m s  4,800 
p e r  division. On =Day the scala vas mnsiderably lwor.  A t  t h a t  
tim, f o r  a t o t a l  o f .61  divisicms (42 iufantry,  15 armored and f o u r  
airborne) t h e r e  wwe apjroximarely 132,000 a n t i a i r c r a f t  a r t i l l a r y  ti.'Uops, 
or qproximaLely 2,200 par d iv is ion ,  Scalos \?ere considerably higher  
i n  ttn Mort!i Afr ican Theater. A t  the  end of iIay 19&3, the  r n t i o  t h e r e  
was apyroxhete ly  6,500 a n t i a i r c r a f t  a r t i l l e r y  troops per  divis ion.1 
For t i &  invasion of doutharn Rance ,  a n t i a i r c r a f t  a r t i l l e r y  troops 
nore provided on %he scale of about 3,300 j~er div is ion ,  

28. ltir 5ituation.. 

a. Tho l i g h t  s c a l 6  of a n t i a k c r a f t  a r t i l l m y  employed i n  tho 
&ru$ean Theater cm be j u s t i f i e a  only by consideration d the  air s i t -  
u a ~ o n .  The O V Z U O H D  A@reciation, assuming no ChangoB i n  enmy air 
st rength and d i s p o s i t i o n  between 1 June 1943 and D-Day, indicnted t h a t  
t he  enemy would liovo a s t rength  on the r i ' o s t a n  f ront  of 1,740 planes of 
a l l  types. 
k a i l l s t  t h i s  s t r e n e t h ,  i ?  vas estimated that :he United S t a t e s  Ar 
Porces aid thG Royal Air Farce ( B r i t i s h )  muld have 11,377 p l m e c .  

These plenes were disparsed from Xorq..ay t o  t h e  Spanish border. 

9 Air 

1 I? !tB Bibliocraphy Par 13. 
2 P49 Y i b l i w a p h y  Par 14. 
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12. 
bor of S O r t i @ S  which could be accanplishsd t o  O ~ ~ O S C  tho invasmn on 
LI-DUY w o n  as follovra, 

Tho ~I!RLcn?n A$greciation estimated that tlm type and nw- 

Sort ios  on D-Day 
Tyno of' Aircrof t  NAm& par Qbirnlane Total  Sorties 

Long ran;;n bombem 12 a 1$. 100 



31. 
a i r c r a f t ,  krti1lar.v Guns i n  t h e i r  norr,:al ro le  (as snllncint,d in Fio ld  
Manu.ils It-lDC, June 1 9 k 3 ,  end Wi-4, Junc 1945) has besn fmnd t o  be 
sound. This conclusion i s  raschcd from a sthdy of meny I'nft;r , ;c t ion k.3- 
ports"  subni t tcd by c n t i x i r c r a f t  o r t i l l c r y  zun b z t t c l i o n s ,  end of corps 
and anry f i c l d  orcimsl. There wx i n s t m c e s  when t h e  doc t r ine  d e f i n o d  
i n  t h c  abovo f i e l d  m a i d s  vias not  r i & i d l y  f O l l W . % d .  
the German hir  Forcc, -3s b3s d.re:?dy bcsn s t a t e d ,  hpd been m a t e r i a l l y  ra- 
ducal i n  s t r c n g t h  bafore tho Normmdr invasion. On€ not iceabia  omission 
i n  t h a  use of c u r r e n t  doctr inewas t h a t  t h e  main o f f a r t  in t h a  e t t a c k  of 
a O O Q S  o r  army was scldom G v c n  a preponderance of n n t i a i r c r a f t  s r t i l l c r y  
81x1 prckoction. 
army comimders would hove bcLn fcrced to anploy t h e i r  a n t i a i r c r e f t  a r -  
t i l l u y  mor@ c l o s e l y  t o  p r r e n t  dcctr ine.  

.dar D w a r h n t  Doctrine for  t h e  Tcc t ica l  5doymment of Lnti- 

,.-' 
This  vias bccause  

If the Garcon AFr Force had been strorgor, corps and 

32. ;-titonlatic I.ieapons. 

n .  Towod end Sclf-Tropclled Units. 
/ 

(I) Doctrine i n  Gcncrel: Thhe d c c t r h o  as d e f i r c d  i n  
Fiold Lhnurls 4-100, June 19b3, md i+4-2, Dccer.;bar 1944, 
f o r  t h s  t a c t i c d  ci:iploymnt of m t i o i r c r s f t  a r t i l l u r y  
autoinetic wea-ona i n  th dr normel. r o l e  was proven t o  
bc suund. Th; st?t;rrarts m d e  in prragraph 31 i n  re -  
gird t o  non-us0 of d o c t r i n c  appl ias  e q u s l l y  a s  vie11 
f o r  autofiatic wezpons. 

( 2 )  E m q y  ~ i r  Tsct ics .  h o d i a t d y  a f t e r  D-Day t h e  mew 
s ta r ted  using trca-top tx tk  s end f z s t  speeds f o r  day- 
l i g h t  z t t x k s  by f igh ters  and  f ighter-bombers. 
g w c r e l l y  found t h a t  t k r a  was i n a f f i c i e n t  timc t o  
cuiiploy propcrly t h o  M-5 d i r e c t m s  egainst  these low- 
f lying,  suddcnly-appeerin(j, hi&-spcJd t orge ts .  The 
F i r s t  ilnited S ta tes  r . m y  discarded t h o  d i r s c t c r s  bo- 
f m c  D-Day and, lstor, a r m r i b G r  of forward u n i t s  dis -  
carded the d h c c t a r a  and cnployod on-cerriega s i g h t s  

It was 

. cxcluaivcly. 

(3)  Jet-Propcllcd ,.irplanos. Lhen the Geman i.ir Force  
ja t -propdlod plcne bocame o,z r c t i o n a l ,  it becnmo ncc- 
GSSN'Y f o r  automatic weapons b a t t a l i o n s  t o  move ob- 
servat ion posts a g r o r t e r  d i s t a n c e  than normel from 
t h o  objective. 

( 4 )  &,ploymat with Divisions. I n  armiGs end corps t h o r e  
wGre considerablc differences i n  t h e  manner in which 
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a u t m a t i c  wcepons b a t t a l i o n s  wero rmployed. 
v i s i o n s  hed an a n t i a i r c r a f t  a r t i l l c r y  b o t t n l i o n  at- 
tcched, v h i l o  in othcrs ,  the ba t t2 l ion  supported t h o  
d i v i & o n  and rixminod a t t a c b d  t o  t h e  carps. ThcrG 
was considurablo v s r h t i o n  i n  tho sanner  in which d i f -  
f c r o n t  d i v i s i o n s  employed t h e i r  a c t i a i r c r a f t  o r t i l l a r y .  
Tho 1st I n f c n t r y  Division' had i t s  autorratic weapons 
b a t t a l i o n  on a s t r a i & t  a t t a c h n t  and s e l d o n  usod it 
except in i t s  n c r n c l  r o l a .  Tho 3d Infant ry  D i v i s i o n  
had i t s  e u t c m t i c  weapons b e t t e l i o n  a t tached  End, in 
turn ,  a t t n c b d  tiu'ce firs u n i t s  ( z 1 6 ~ f s )  t o  cach 
i n f a n t r y  r;Cia;c;nt. 
was a t t a c k d  t o  the div is ioq-ar t l l l : ry .  
u n i t s  a t t a c b d  t o  t h e  infen t ry  r i g i m n t s  worc caiplogcd 
in both t h o  p r i n - r v  md seconderyra lcs .  
I n f m t r y  Divis ionl* a t t e c b d  i t s  m t m e t i c  viaapons bat-  
t d i o n  t o  tho d i v i s i o n - e r t i l l c r y .  Thc a t m a t i c  VICE- 

pons b a t t a l i o n  sup?ortiny, t h o  78 th  I n f a n t r y  D i v i s i o n 1  
was, a t  t i m o s ,  a t t s c t x d  t o  a corys a n t i a i r c r a f t  o r t i l -  
lory eroup, md supported the  d i v i s i o n  undcr t h e  
opcra t icna l  cont  1.01 of thc d ivision--ar t i l l l j r y .  
ws n d c v h t i o n  fra.1 currcn t  d o c t r i m  by n o s t  of t h c  
outomt ic .  woe:?ans b a t t n l i o n s  or ipimally e s s i ~ m d  t o  
t h o  F i r s t  d,r,ny. d l  32 11151's wcro rernovcd from t h o  
b a t t a l i o n s  end 16 iaL68' I ( p r s o n n e l  ha l f - t racks  w i t h  
an US mount) issu2d in lieu thmoof.  This a c t i o n  
inndo the b n t t  d i o n s  p o r t l y  sclf-propcl lcd and t h a  
U6B' s worc n t  t ines omplluyild as soparote  f i r  o u n i t s .  
,%roe d l fenso  by a u t o m t i c  weapons within the corps and 
d i v i s i o n  e r a s  w . 2 ~  not  c:igloyod oxtcnsivcly.  Most of 
the xitiairerr4 t o r t i l l c r y  a u t m a t i c  vroapons b t t n l i o n s  
a t t o c k d  t o  or support in& a d i v i s i o n ,  worc d i r e c t e d  
t o  provido m t i a i r c r a f t  a r t i l l a r y  pro tec t ion  f o r  t h e  
f i c l d  a r t i l l c r y  b e t t n l i o n s  m d  hnvo t h o  n n t i z i r c r a f t  
a r t i l l c r y  b a t t c r i i s  follow than  whcrevcr thcy  went. 
Tho procorlurc r i s u l t c d  in bunched-up, or scat tc i -ed,  
" i s l m d s  of defense" i n  t h e  corps and d i v i s i o n  e roos .  
This method of c :g loymnt  l e f t  much of t h e  d i v i s i o n  
i r e 2  cxposcd t o  nt tack.  The XI% C O T S  i a t i a i r c r a f t  
f i r t i l l r ; ry  Off icer  aiployed a coordimttcd e r e a  defonse 
s y s t a d .  Tha system .want t h 6  plccine: oT outcmi:tic 
weapon syid~ols i n  Goch 1,oC;O yard or' m t e r  square on 
R map and than, t c r r c i n  parmit t ing,  p h c i n g  t h e  guns 
on thc Eround es indiciitod by tho aymbols. 
mvcmonts, iixcopt the  f a s t c s t  pursu i t ,  t h o  u n i t s  
occupying tho lfr'oor'' squares, by l a a p f r o @ , i w  over  
thc fOrVJOrd l'scju-!rcs'' R i p t  ap with t h e  forward move- 
i x n t  md 5cvc  o v c r i l l  p r & m t i o n  t o  Gho corps  o r  di-  
v i s i o n  m o o .  
morc odequctc a n t i a i m r a f t  a r t i l l c r y  imtol l igenco  - 
s w v i c e  end providcd cons tan t  p r d c c t i o n  for t h c  f i c l d  
clrtillsry no m c t t i r  how inuch i t  s h i f t e d  around i n  t h o  
d i v i s i o n  Cnd corps  nrca9. 
ths G m m n  ..ir Force, aspocia l lg  thoir ja t -propcl lcd  
o i r c r e f t ,  qJiJC2r t o  J u s t i f y  the c f f e c t i v c n s s s  of tho 

Somc di-  

The remainder of t h c  b e t t o l i o n  
Thc Piro  

The 7 5 t h  

Thar 6 

In oll 

Thaw t o c t i c s  provided r o s t  for Gun crews, 

Thc t s c t i c s  m i p l o y 4  by 

1. 
2. 
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!Iar:sa defonsa". h t i s i r c r d t  ; l r t i l l e r y  I n t d l i g e n c c  
Heport Numbcr Scvcn, Third United S t o t a s  "uy, 18 
Boptmbcr  191J4, s t c t c s :  "This woek, tho only  t r i r g c t s  
d e f i n i t e l y  known t u  bd ottockod were IAh  and f i e l d  
a r t i l l e r y  gun p o s i t i o n s  wi th  other  t a r g o t s  b e i n g  hid- 
den from vicw. To da tc ,  of theso t a r g e t s  s t U l  b 6 h g  
e t t n c k d ,  pcrcant3zees are a s  follows: 

BridgGs 35 
F i d d  a r t i l l e r y  p o s i t i o n s  6 
m t i a i r x a f t  pos i t ions  6 
C i t i a s  4 
Arrnor w3 c olunms, considor  ~ b l o " .  

A t  t h c  prescnt  timo, Ficld limu3s 4-100, Junc 1'7113, 
m c l  44-2, Dccembsr 1944, do not i l l u s t r a t e  how coor- 
d ins tcd  :"a d d e n s o  t a c t i c s  a * e  uscd. 

D~fonti- Troop IAovmunts. Du13.x t h c  l a s t  months of 
the EUnpicn ron;x!igns, t h i  German r , i r  Forco used its 
dwindlini: a i r  s t r i ~ t h  t o  i&c sk>or:d.ic r a i d s  on 
t roop  r,;overiunta. Ths doc t r ine  of i n t i r s p c r s i n g  Ent i -  
c b c r z f t  a t x i i - ~ t i c  1 ~ 3 p i . n ~  thrm6hout  an e n t k c  col- 
uunn--to counteract  such tactics-provod t o  bo e f f o c t -  
ivc .  

Ernploylunt i n  Rct ro i rods  Movsmrnts. 
Gcman krdomos offonsivo D O  s e r i o u s l y  i n t c r f c r o d  w i t h  
thL c u m n n i c a t i o n s  V s t a n s  t h z t  it was d i f f i c u l t  t o  
mako a l l  *&thdri?wols i n  :: pl.onnOd m 3 n n z .  
u n i t s  i n  ssvcrol ins tznc is  wcrc by-pnssod by t h c  in- 
f a n t r y  end w w e  i n  d i r c c t  contect  w i t h  t h a  c n m d  he 
tho i n i t i d  shock of  t h e  bruakthrcugh behen t o  wano, 
t h c  mtinircrpft .? ra . lL . ry  units on t h e  f l . m k s  of t h o  
Bulrc withdrcw, ond th  on warc miploycd rrccording t o  
d o c t r i m .  

mphib iuus  Oixrc t ions .  I n  plenning f o r  t k  Norniandy 
invas ion  tho  r n t i i i r c r a f t  Off i cor ,  F i r s t  United b t j t c s  
"t;y, issuijc: , ' n t i c i r c r a l t  Bul lot in  Ilumbcr Two, '!Doc- 
tr ine f o r  t h e  L n p l o y y t  of h t i d r c r a f t  Lrtil.la-y i n  
~ 4 h i b i o u s  OF-raLions . This d i r o c t i v c ,  i n  piri:graph 
3c, d c v i a t x  f rmu curront  d o c t r h c  in Chat i t  pres- 
c r i b x i  t h r t  p rovis iona l  o n t i o i r c r d t  a r t i l l e r y  nmcliinc 
gun ' u a t t c r i c s  w i l l  bc; ori;snizcd f rm =:istint; nutometic 
woapons ba t t 'd ions  end l m d d  with t h e  second o r  t h i r d  
asswlt  wfivc. 
mchino gun b a t t A i o n  was organizad from t h o  397th  
. ,n t ia i rc raTt  ~ b r t i l l b r y  r.utcmotic \&?.pans Bnt to l ion  
(~cmi-cno~. le)3 t o  provube in i t i : : l  w t i n i r c r e f t  ma- 
c h i n s  Lun p r o t i c t i o n  of a s s a u l t  t r o o p s  on t h o  Omeha 
Beach. 
only & h t  of t h o  36 machine kilns iri the  p r o v i s i o n a l  
bo t t r . l ion  wcro s~ .ccoasfu l ly  l a d a d  and eaploycd. 
This o;);rati.xi was c spci : r l  cos0  r e d o  t o  f i t  n s p = c i a l  
s i t u a t i o n  mci was justif ' iodb. .-.nottxr unusual ussi;c 

Tho shock of t h e  

i n t i c i r c r a f t  

L yruvis ionol  m t i ~ i r c r a f t  c r t i U ; r y  

B X ~ L I S U  of ho:,vy h o s t i l a  f i r e  fran t h c  bunch, 

1. 
2. 
3. 
L. 
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O f  c u t o m t i c  voa;>ons W P S  cmploycd by tho r c m a i l d c r  of 
thc 397th tant ia i rcraf t  i r t i l l i r y  itutomatic .;capons 
Sa t tc i ion  (Semi-mobili) plus tvo b a t t c r i c s  f r m  t h c  
481st h t i a i r c r c f t  d , i l l c r y  Autmztic iGvcns B E t -  
t a l ion  (Soni-xobilc) :ttxk d. This o r g z i z z t i o n  was 
a s s i g "  t h c  r?.isSrion o f  providing a n t i a i r c r a f t  a r t i l -  
h i  p o t c c t i o n  f o r  t h c  a r t i f i c i e l  por t  %ulbcrryfT a t  
h a h a  Beach :.nd f o r  the "Gooscberrjrl1 mchoragss e t  
both h b a  md ULA Bcachcs. The mission  as d i v i d e d  
into two phesss: F i r s t ,  thc  crossing cf t h e  chsnncl  
md sccorU:, thc  o p x s t i o n  of t h e  llPhosr;ixll 2nd IIGoose- 
berry11 u n i t s  ,after t h y  hs-d bcen s i t  d c v n  o n  tha  f a r  
shoro. Thc. f i r s t  phasc c m s i s t c d  of :  (l), mounting 
on5 bo c d l l b c t c r  ~ U I  on oech of 37 "Phoenix" u n i t s ,  
a concrete bCrg2 dzsigred t o  serva as a brcekwetzr for 
t h c  a r t i f i c k i l  herbor a t  Omaha Bcach, and mnnin;! them 
for t h o  t r i p  a c r c s s  t h e  Enc,lish Chaniiel;  and, ( 2 ) ,  
niounting 24-46 r i i l l inc tor  guns cn 22 c ld  c a r g o  ships 
8nd c x  o l d  b a t t l a s h i p  ( J r i t i s h ) ,  t o  b e  used a s  
block sh ips  a t  O m A a  Pnd Utah 3i l lcks ,  2nd menning 
than with s n o l l  deteclulmts for t h c  t r i p  a c r o s s  tho 
English Channd. Two of thi 'IPhoinix" u n i t s  wtjre 
l o s t  crcssini- tho  channel--cnc YBS remod by i t s  tug  
and sunk and on0 was torpcdccd. The r o s t  a r r i v c d  
sefc ly  scon z f t c r  3 4 a y  md were s d c  i n  place. 
ty-cight of thcn  wore manncd, t h u s  p7oviding a n t i c i r -  
c r d t  e r t i l l i r y  protect ion f o r  t h o  harbor. The 
Tmsebcr ryT1 u n i t s  ( b l o c k s h i p )  successfiilly crossed 
t h c  ckha?nel a d  arri.Icd a t  t h i i r  dGst inat ion on &plus- 
on;. 
thrcc.  3y 1)-plus-14 t h o  40 m i l l i n o t s r  guns wcre 
mannad by addi t ions1 p z r m " l  from t h c  Vidborry l l  
units. A scvcro s t o m  on 23 June 1944. wrecked most 
of t h c  'IPhocnixlt u n i t s  and tho blockships. 
IIPhoonix" u n i t s  and f iv  c of t h e  blockships a t  Utah 
Bcach could bo  niennec! a f t o r  24 Junc 19.44. 
and 16  June 1944 thera  : '~crc 40 h c s t i l c  a i r  r a i d s  in 
vhich tho m t i ? i r c r . d t  a r t i l l e r y  d i fonsos  of t h e  Wul-  
berry" w d  nGooscbarry" u n i t s  f ircrl on onwy p lanes .  
Two onmy a i r c r a f t  wcre destroyed -2nd on6 probebly do- 
s t r o F d  i n  this ac t ion .  hn eddi t iona l  ro la  f o r  a n t i -  
a i r c r a f t  o u t a m t i c  weapons i n  en mphibious o p a r z t i o n  
via3 cncctcd by thc u n i t s  a s s i g ~ d  t o  t h c  F i r s t  United 
S to tas  h n y .  
rcccivcd orc!a.s before mibarking f o r  t h e  Normnndy in- 
ve.sion, t o  prcperc t h c  wns fo r  f i r i n g  and suppicment 
t h o  a i t i d r c r d t  vicnpns of t h e  s h i p .  Mmy of  t h o  g u n s  
wcro p a r t i e l l y  do-.waterproofed and prcpcrad f o r  cction. 

Ikcn- 

Thcy woro swcassfully mnk i n  p lacc  on D-plus- 

Only two 

Eotween 8 

j.ll u n i t s  vhose guns wcre deck loaded  

b .  i i r b o r n s  Units. Go airborno e n t i c i r c r e f t  a r t i l l e r y  bat- 
t c r i e s  c r  b o t t c l i o n s  Were ungloyod i n  t h c  hropcnn  Thc-ter cvcopt t h o s e  
a n t i d r c r a f t - a n t i - t a &  botLl1ions int;;rel with t h o  a i rborne  ci ivis ions.  
Thc o n t k , i r c r e f t  a d  anti-tmk b c t t s l i o n  of t h c  82nd .-.irbornc D i v i s i o n  
Was onployed RS an n n t i r i r c r c f t  ncchins gun b e t t a l i o n  durin& t h z  Normandy 
invasion on Utah Eleoch', 

33. $corchlif:hts. 

5 .  Fivc Unitcd S t e t c s  o n t b i r c r d t  c r t i l l c r y  s e a r c h l i g h t  bat-  
t d i o n s  saw co~b.lbst s c r v k 2  i n  t h e  Ebropccn Thaatar f o r  p r i o d s  end- on 

1. 
- 
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V-E Day, as  ind ics ted  be1ow:l 

Bat ta l ion Pcriod BwinninL 

225 19  Juns 1944 - 
224 1 5  Septaibiir Jp+l+ 
231 21 S c o t d e r  1944 
3 53 13 SoptambGr 1744 
357 2 6  D G C d C r  194 

b. Jm Dopwtmnt  dcc t r inc  a s  cnunciztcd i n  Chzptor 2, F ic ld  
K n u a l  44-6, i n d i c c t c s  t h o  various t e c t i c a l  ro l e s  i n  IY hich searchlights 
m y  bo uiployed. For purposcs of t h i s  study, thoac rolcs arc  t rcatctd 
under normal a n t i d r c r n f t  e r t i l l c r y  missions, grcurd s lppor t  niissions 
and seacoast  missions. 
contegas i s  t a b l a a t &  below ( f r a c t i o n s  loss than  on0 pcrcent hevo bccn 
disrogcrdcd) : 

An ana lys i s  of cmnploymcnt i n  t h e s e  rolcs b r  per- 

3 a t t d  ions i rvurwS 
225 226 231 353 35 7 - 

Normal hiih Missions 39 12 4 5  4 2 &o 49.4 - 
Illuminztion Guns 6 0 0 0 0 Jonu 
of Hcst l la  ,ut0 ::pns 0 (10) (5) ( 4  2) (30) (17.4) 
, . i rcraf t  f o r  Fiphtor  , d i c t i o n  0 0 0 0 0 Nonc 
Hemins BGaCMS md 
Illumination of  LndinFi .  striDs ( 3 9 )  ( 2 )  (90) 0 (30)  (32.2) 
Ground SuDport Missions L1 88 1 58 LO b5.6 

Illumination f o r  Construction (20) (13) ( 1) 0 ( 2 5 )  (11.8) 
B a t t l i f i c l d  IlJ.urdnetion (21) (75) 0 (5%) ( 15)  (33 .8 )  

Soacoast Xissions G ‘ G  1 0 0 0.2 
Othcr Uscs - 20 0 3 0 0 4.4 

Xoathcr F o r m a t s ,  i.i., 
’ Coilin;; kcsuromunt  

This tabulat ion docs n o t  incluck. 18 months’ cxparioncu of tho 353a Scarch- 
li&t Kottalion i n  thc &GditorraIIXin Thcotcir. Yercontxcs  f o r  t h i s  bst-  
t a l i o l i  are c s t h t e d  from i t s  nzr ro t ivc  r c p o r t  n d  m y  bc s u b j x t  t o  
consideroblc e r r o r .  

c .  T c c t i c f l  mployrr~nt  u d c r  nornal ::nti:ircroft missions w i l l  
bo considcroci i n  t h i s  sec t ion .  Otkr uscs v r i l l  bc discusscd i n  subsc;- 
yuont scct ions.  S o n r c h l i g t s  wcrc not used i n  thc Suro.pcm l’hc2tcr t u  
illuminoto h o s t i l e  o i r c r a f t  f o r  9Gtm guns. Thc develoyncnt of radcr  h.?s 
advanccd t o  such an axtent; i n  i t 8  si; r c h  md @m-lcyin&; c h r r c c t e r ’ i s t i c s  
tha t  i t  is considcrcb ssfc t o  ossumc thz t  sesrch!.i&ts can  b c  G l h i n 2 t i d  
from any plznning for  f u t u r e  usc of c n t i a i r c r ; f t  a r t i l l e r y  Euns. 

a. It is d v o  cbsarved t h 3  scnrchl ikhts  wcrc not uscd on t h e  
Europczn Continsnt t o  i i lumin3tc  h o s t i l c  a i r c r z f t  f o r  oiir own f iditcr 
aviat ion.  Tha wanini s t rc r ; th  of t h i  Gxman Lurtwsffo, thc .pc.zt powzr 
ad offcnsivc t a c t i c s  01’ our  o w  ?ir  forcc ,  t h c  l ? r c c  c r w s  involvcd, 
the d i s p c r s b n  of v i t c l  targets and t o  somo =tent ,  t h c  devc lopimt  of 
a l l i c d  night-f Q h t c r s ,  m a l o  t h c  iisc of f igh ter-socrchlight dcfcns ive  
t a c t i c s  unnaccasary and unaconomical. 
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0 .  Considcrsblc usc wes nadc of s c e r c h l i & t s  i.n thc illwi- 
It i s  c s t i n e t c d  t h a t  nntion of  h o s t i l c  t.?rGots f o r  a l tomatic  wccpons. 

17.1, Ixrcont  of t.ho t o t d l  e f fc r t  of m t i s i r c r n f t  e r t i l l s r y  s c a r c h l i z h t s  
az t,ti Europcen Contincnt W R S  dcvotcd t o  t h i s  purhosc. 
vclupaint  o i  radfir f o r  cor ly  worning, sozrch, svld &un-leying ~ F S  now 
imcheci such e s c r t c  of prof ic i sncg  t h e t  it i s  bolicivcd t b t  tho 'ffic of  
s i . r r c h l i $ ~ t s  i n  connect ion with a n t i 5 r c r e f t  s r t i l l e r y  of both niajor &mid 
uinor  c a l i b e r  may bc oliminatod frcm f u t u r c  p l ~ ~ i n g .  

Howovcr, t h c  dc- 

f .  
c r t i l l c r y  s csrch l i ;  h t  c f f o r t  WPS dovotcd t o  UTE E S  hominc bcncons and 
i l l u n i v t i o c  of  a i r s t r i p s .  

It is also observcd ,.hat 32.2 pcrccnt of t i e  a n t i a i r c r a f t  

c. t. r o c a p i t u l ? t i o n  m d  coiisoliil.?tion of the employmint of 
t t s  f i v o  a n t i o i r c r z f t  n r t i l l s r y  sc5rchli:;ht b a t t a l i o n s  h t h c  Europd&n 
Thc2ter indicstcls t h e  f ollowiry , by pxccntcga:  

I l l u rn imt  ion f o r  t.uns Nons 
IlLuminetion f o r  ~ ~ t u m a t i c  weapons 17.k 
I l l runinat ion f o r  f i : h t c r  :%viation .uonc 
I l lumina t ion  ?t l.:x5n< stri;;s 

and USG 2s hornin, bceccnu 
To%d f o r  son.1el e n t i s i r c r a f t  

8 rt iLli ry inissions 

92.2. 
119.6 

h ,  It is  s i g ~ i f i c e n t  t o  obscrvc tha t  of 011 tho missions 
c l r s s i f i i d  o s  n o r m 1  n n t i e i r c r s f t  ar tLLlcry missions, 6: pcrcant a r o  i n  
connttcticn with homing n d  l m d i n ;  s t r i p  i l luminat ion for  t h c  c i r  f m c c o ,  
XI+. e l s o  t h Q t  thG g r o f t c r  port ion of t h s  i l l w i i 2 t i o n  f o r  s u t a c r t i c  
xe9pons vas in corinzction with t h e  dcfcnso of o i r f i c l d s .  

i. Zhr Dsprt.mt d c c t r i n c  WPS ( ;cmral ly  tjdnxcd t o ,  t h e  o n l y  
notcbl; e x c q i t i n n  h o i n c  t h s  s r s l l  s c r l o  .in which t h o  li$ts wore uscd, 
Ona pi-toon o r  1 ~ ~ 8  BES found t o  b o  s u f f i c i m t  a t  any ;.ivcn objoc t ivo ,  
u s u d l y  nn z b  b3sc  or  lcndi.n@ s t r i p ,  iqith t h <  resulting dispersion of 
scn?rchlig.ht units t c  t h 3  extznt  t W  t pwp.r cmmond end e d a i n i s t r n t i v o  
suparvisicm by b z t t c r y  :ncl b c t t d i o n  cor.urad;rs b scmc  ser iou3lg hmddi- 
c,?pycd. 

34.  r , n t i a i r c r a f t  c.rtilliry .i3:rrqc Ba1loons.l 

a. 'Jar D a p r h v m t  dcctrinc oil  th; dipl.oymunt of bzx-rnC;e bal-  
loons is cnunci2t:d i n  Fi;ld Manual l~-181, June l ? L + W ,  as cmcndod. 
320th i i n t i o i r c r a f t  Bellocn B2ttcl ion ( k r y  Low d t i t , u d c )  tvas t h e  only  
u m i c a n  b a l l o o n  unit a p l o y a d  in t h s  iuropcen Thcctcr. 
f d l o w c d  t h z  t a c t i c s  prcscr ib id  by ;br Deparksnt  doctrini: os c l o s c l y  
8s c i r c i m t c n c c s  wculd p 2 r ~ A t .  
no use vios m d o  of  tod.cni-flown ballocins. 

Tho 

Its cmpioym<.nt 

Only sinely-flown bAl.oons wcra mploycd. 

b. Ona noteworthy i r n o s s t i o n  t o  mci;t loco1 conrlitiona v!'c?s 
tho s u b s t i t u t i o n  of SQnel Corps kL31 rccjl. u n i t  w i t h  2 Dh-4 drum, 
wuiLhinE aaproximr tdy  5C. pounds, f a r  t h i  2-1 moto r  winch, WGkhing 
l07G ~ ~ O U I U ~ S ,  or  t h c  N x l c  VI1 hmd winch, WciEJiing 305 pounds, This  im- 
provisat ion provcd t o  bo  a w r k c b l c  tcunporcry s u b s t i t u t e ,  as it an?blati 
thL bal loons to b; "rolkcd" sshore by ba l loon  crew mmbirrs f rm landing  
c r c f t .  :top;. lor?shcs wcrc usod f o r  t h i s  puqosc .  l~orovcr, it l r l f t  much 
t o  b: dss i rcd ,  a s  t h e  c o r 0  of t h  SH-4 dnm is so m c l l  i n  diamot;r 'thot 
i t .  k i n k s  t h o  f l y i n :  wire at t imcs ,  th,r,by c u i 3 i n ~  t h s  wi rc  t o  b r m k  
whan plsced unrler t e n s i o n .  As0 t h c  cambination Vb1.l no t  s tand up for 
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continued o p c r e t i o n  uiulor t h o  scvcre s t r a i n  of haulin& i n  o bal loon i n  
windy w c o w r .  

(Vsry Lox d t i t u d c )  followcd proccdurcts agrced upon betwscn the anl loon 
Comaid, Boyc,l hir Forcc, Unitad S t e t i s  iiavy, lioyd lkvy snd F i r s t  
Unitod S t s t c s  ,.rmy. Balloons wcrc inflated a t  shoro servicing s t a t i o n s  
m d  then t ranspor tmi  t o  t h o  verioue hards md quoys, whorc thoj- wcrc in- 
s t a l l e d  on v e s s e l s  f o r  cross-chnnncl opsrat icns .  

C .  Thc opcrat ions of t hc 320th i a t i a i r c r a f t  aa l loon  B ~ t t a l i o n  

d .  T k  b a t t a l i o n  cstohlishod a barragc of 92 bclloons on 
Omaha Beech and ons of 53 balloons on Utah Beach on 6 Junc 1944 (Li-Dny) . 

a. On 23 July 1944 onc ba t tc ry  vias withdrawn f rm h a h a  
B e x h  ard es t tcbl ished a mwii.fbd rinr; bdrragc a t  CharSa,irg, vriiich \vas 
a e i n t d n e d  u n t i l  I9 Sqkcrnber I S b .  

f .  Incidir i t  t o  t h o  i n i t i a l  assaul t  and follow-up, t h s  bat- 
t a l i o n  formcd 155 bsll.oon crews cf thrca men scch beforc  d e p r t u r c  from 
En6land. Each crow, .(&ti; its ossiE:md bellocn, was lccatcd on D se- 
p c r 2 t c  vesse l .  
i t s  balloon and "walkodif it eshcrc. IntLrmcdiotc landing c r a f t  were 
used t o  rcmovo ba l lcons  from tho  l a rgc  vossds .  
loon losses  was mado by r m o v h g  one-half of thosc c w r i c d  by v e s s e l s  on 
sub sequ cnt c r o  s Y-c haniicl t r i p s .  

U2on e r r i v a l  a t  t h z  dssi;netod bcoch thc crcw reaovcd 

'kcp1cnislm;nt of bal- 

6 .  Shortly a f t c r  t h e  f i r s t  bal loons wCre lmdcd thoy wcro 
ordored to S o  c u t  c d r i f t  o r  shct riorm, as i t  was t h o x h t  t h a t  t h e  onany 
was u s i w  thm c s  an a r t i l l c r y  c h i n &  point. 
t h i s  assumption t o  b o  orronouus, c s  it was found t h a t  t h c  cncny had com- 
p l i t a  f irc  c m t r o l  do ta  prcviously przpared. 

Later  infcnnotion provcd 

h.  I n  rsvicwing thc  onploymnt of  borregc bzlloons in t h c  
a r o p c a n  T h a t c r ,  it i s  bcli;ved t h?t no major chmgr, i n  'kr  D s p r t n r n t  
d o c t r i n e  is  indicatod.  Oncc t h c  bal loons \veri eshcre ,  th,5ir eniploywnt 
was subs tan tLal ly  i n  sccordcmc w i t h  ax is t ing  doctr inc.  Thv mcchonics 
of t rmspcir t ini ;  t h i  ba l loons  fnm Eng.and t o  Francs, est,?blishing bnr- 
rages i n  Normandy upon o r r i v a l ,  end coordiniiting t h o  i n t w c s t s  of t h e  
amiss, nevies  and s i r  fclrces of t w o  nzt ions nust b,: r c p r d c d  is a spa- 
c i a l  opcration f o r  which spccinl y l c n s  waro mode. 

i. It is bcl iovcd t h p t  c u r r a n t  t a c t i c s  shculd bc expanded t o  
include thc us0 of  man-portabli r c z l s  arid winches for  amphibicus opcro- 
t i o n s .  

GROUND SUPPORT %I;ISSIONS 

35. , . n t i i i r c r o f t  ,.rtLllwy Guns. 

a. .,ntitank h r t i l l c r y :  

(1) Present  doctr ine cmphasizes t h a t  t h c  priniary niission 
of a n t i a i r c r a f t  a r t i l l c r y  buns is t h c  cngcging of 
h o s t i l e  a i r c r e f t  and t h a t  an t i ta rk  missions a r c  
socundery. Howevor, i n  WE European Thoatcr, a n t i -  
a i r o r n f t  a r t i l l e r y  guns wmo oftan employed i n  t h e i r  
socondory ro le .  On2 a n t i a i r c r a f t  a r t i l l d r y  gun ba t -  



t n l i o n  was nttechad t o  cjach o f  t v o  armmcd divisions’ 
w i t h  i n s t r u c t i o n s  t h a t  a soiinG dcctr.ino bo worked 
out  f o r  t h e  a p l o y m a t  of 90.m ru l t ia l rc rs f t  e r t i l l - r y  
guns i n  a t m k  ess t royor  ro lc .  
on Metz, t h c  c m m d i n g  yaneral of t h e  90th I n f a n t r y  
Divis ion a r t i l l c r y  assumd c o m m d  of two b a t t c r i c s  
of t h o  l l 9 t h  I n t i a i r c r a f t  , . r t U c r y  Gun Bet tc l ion  i n  
an cmsr[jancy, end o d u r e d  t k m  i n t o  nn c n t i t a k  Gc- 
f m s i v e  r n l c  nom- Bricy, Francc, (W7073). Tho anti- 
tank r o l c  a s  cxocu =d by t h e  l/+?d ; a t i 2 i . r c r z f t  i.rt3.l- 
l o r y  Gun B a t t o l i o k h  the Germen i.rdinnos off‘cnsivo 
is a notcblo o m .  T h i s  ac t ion  was coord jmtcd  wi th  
t h a t  of t h e  tank d c s t r  ycr ba t ta l ion  supporting t h e  
30th  Infantry Divis ion cnd providcd n i!ivot u f  man- 
m v o r  f o r  t h o  o m p l o p ”  of t h c  t m k  dastroyLr b z t t d -  
ion. Thc 7 h  n n t i s i r c r e f t  n r t i l l o r y  buns wro s i t e d  
i n  depth f r o m  t h c  ro jhui ta l  roscrve l i n c  towxrds t h c  
rom. 

Although 9 h  i n t i a i r c r a f t  s r t i l l w y  guns hcve b i c n  
uscd s i c c c s s f u l l y  a s  antitonk wmpons, t h e y  ware not  
dcsi&nod f o r  dual-purpose. The 9 h  hUA is  not  mo- 
b i l e  tnough to bu conaidcrLd D s u i t a b l a  f ront l . ine 
wceponl. It hcs a high ailhouottI;,  unlcss dug in ,  
m d  is lackbit; i n  protoct ive armor. Tha gun snd i t a  
crew a r c  vulncreble t o  sn8.l.l arms f i r e  u n l ~ s s  f o r t i -  
f i c a t i o n s  aro constructed, which i n  t u r n  advarscly 
n f f o c t  n o b i l i t y .  

In  t h e  i r , i t i o L  e s s a u l t  

i! 

(2) 

b. i~ Fie ld  h r t i l l o r y :  

(1) m t i a i r c r e f t  a r t i l l z r y  gun b’attalions wc = used 8.5 

f i o l d  a r t ’ l l e r y  in tho Normandy invdon‘: This usc 

of a n t i a i r c r a f t  a r t i l l e r y  guns t o  o f i e l d  a r t i l l c r y  
r o l o  was midc possible  by t h e  dacroeso i n  a c t i v i t y  
of t h o  Corman Ar Forcc. 

There werc a fcw ciovintions from the doct r ine  o s  pub- 
l ishcd in Ficld tisnut3. LA4, Juni. 1945, and ;lor Dc- 
p r t r r c n t  Treininb; Circular, iJunbcr 23, 8 ,gril 1944. 
Scam b a t t a l i o n s  rquostctd t h e  f i e l d  a r t a o r y  t o  
IWKO t h o  position area surveys es mll as t h a  t a r g e t  
arca and connootion surveys bscsiiso of s h o r t g c s  of 
aiming c i r c l m .  Thoro wcrs a f w  inabncos  in which 
tho e n t i a i r c r e f t  ortAllLr,v gun ba t ta l ions  wcre c o i r  
t r o l l o d  o n t i r e l y  by t h e  f i d d  a r tFUcry  f i r o  d i r a c t i o n  
contcr .  
dcvised R ni,tliod of opdratin& an cbsurvation pos t  by 

incroasc l  ?! i n  magnitudo until %-Day. The d i v e r s i o n  

(2) 

Tho 119th L ,n t ia i rc rnf t  . .rtillGry Gun B a t t a l i o n  

t h e  US 6 Of rl:dar3, 

36.  nutomatic ikapons. 

a, Although a n t i a i r c r a f t  a r t i l l c r y  at i tomtic  weapons woro not 
dasignod f o r  efnidoymult in a p : h w y  ro la  a8 infen t ry  support, thcy  wcro 
oxtonsivaly mployod 3s such i n  tho  Zkiropcan Theoter. They a s s i s t e d  

1. 
2. 
3. 
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material ly  i n  t h e  assezllt against  t h e  Normandy becchosl. 
VE-Day d iv is ion  conmnders, rscognizin& t h e  f i r e  poviar of thcse WW- 

cons,  used t h m  more and more i n  j.nfsntry suppo t ro lcs .  
&,pleymcnt was planned in advancf i n  soilii oasesf but thc mejor i ty  of 
these w r e  on-the-spot decisions , 
occesiocs t o  a s s i s t  i n  b caking up counterattacks, i n  which r o l e  t h J y  
heve bccn v s y  c f foc t ivo  . 
ance and screening  den&? of E corps, providing both a n t i c i r c r a f t  pro- 
t ,c t ion andground support , IU types of  e u b n n t i c  woapons h a v c  boon 
succcssful ly  mploycd  i n  thc  support of bridgohofld operations and spcc- 

Uslsl ly ,  i n  t h i s  t y p e  o f  wniAop;nt, tha  smund support f o r  
ccrs is rcndcrsd f r o n  norm,& a n t i f L r c r s f t  a r t i l l w y  po.sitions . Bccauss 
of thc d r c a t  f i r e  powor of t h e  r u t o m t i c  woapons, thoy weri  c f f e a t i v s l y  
used i n  c ioar ing  out  woods1. 

From D-Day t o  

T h c i r  

'hay have boon employed on numerous 

1 l!alf-tracks hsvc bcon smploycd w i t h  raconnaiss -  

i z l l y  those a t  iLm?gcn, (F6420) a i d  Oppcnheb., (&539), i n  Gorrany e . 
c Engin- 

?L 

b. Tile d w t r i n e  an t e c t i c s l  amploymmt of automatic uroa,>ons i n  
tjrocnd slpport  r o b s ,  a s  d a f h c d  i n  F ie ld  Lwunl 44-2, Dccmbor 1944, < i d  
not  i ' 2 6 C h  t i i c  combat t roops u n t i l  or?rly o p i n g  of 1945, aid ivrs t o o  l a t e  
t o  bz f u l l y  t a s t d  by e c t u z l  expzrience. Auutornetic w a p o n s  b a t t a l i o n s  
had t o  rork out t h c i r  oiqn t a c t i c 6 1  c b c t r i n e f  o r  c~ ; loy .mnt  in a ground 
r o l t  a7d ~ ~ G S C  v a r b d  bitwccn u n i t s ,  
t i v e  T r s i n i u  Ci rcu lnr  on E-;i>loymn t of , , n t l r i r c r a f t  , . r t i l lGry ... utomntic  
d a p o n s  i n  n Ground Supzjort Role" i n  t h ;  e a r l y  p c r t  of 1945, zrhich ys 
b5sod on e x p r i o n c c s  in t h e  Europcan Thsnter.and c a n b i n d  niancuvxs . 
Thcre is 8 tjrcat mod f o r  t h e  i n c o r p r c t i o n  of t h i s  doc t r inc  i n  P i c l d  
M,wud 4 - 2 .  The l a c k  of adoquoto JCY D e p r t n u n t  d c c t r i n c  f o r  t h o  QIE- 
ploymmt of autcjm2td.c rocpons i n  E ground support r o l e  W B S  recognized b y  
t h e  mtiair c r 3 f t  Scc t lon ,  Headquerters 12th ,.my Groug.  

The War 3eprtm;nt  issued a "Tenta- 

37. S e a r c h l i h t s .  n n t i e i r c r a f t  artflh ry se2rchl i5hts  o p r a t c d  sub- 
s t . in t ia l ly  in accordance wi th  'Ar D e p r t n n n t  d E t r i n o  a s  onuncistod in 
pora;raphs 9, n d  h, F i d d  Eliillucl 114-6, tiamh 1745. 

8 .  The i lhvhine t ion  of' cnemy grourd f o r c t s  or  t i r r a i n ,  wpu- 
l a r l y  known a s  b a t t l o f k l d  i l lui i inr i t ion or a r t i f i c i a l  aoonli(;ht, wtis  
~ x t c n s i v c l y  usdd a i d  n c d v c d  widc publ icd tyard  comment. I n  thi :  e a r l y  
$*gas it was ragardod w i t h  COn.UdarZbl0 apprehension and soao d i s f a v o r ,  
but a s  combat t r o o p s  'dmG i jxpr ienco  i n  i t s  USG, opinion swung dcci- 
dedly i n  i t s  f .?vu-. 

b. It i s  notdd t h a t  45.6 pcrccnt o f  t h c  sarchl&;ht  e f f o r t  i n  
t hc  W o p o e i i  Tlioater was dovotcd t o  &round support misoions,  includin(; 
b s t t l c f i e l d  i l luinination m d  i l l tun inr t ion  f o r  construct ion of e w i n a c r i r g  
pro joc ts .  

SETION 3 

38. P r o w r a t i o n s  Sero Mad6 f o r  t h e  UYO of vo r ious  n n t i s i r c r o f t  ;st&- 
I n  1cr.v Units i n  u Saccoest a o l c  sh iu ld  tne s i t u c t i o n  r a q i r c  such a c t i o n .  

this c 0% War Depar tam t d o c t r i n o  was Lnplmmantod by Opcrh t ions  hioillorondm 
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Mumber 37, European Theater of Opcretions, 1944. 
wero s i t ed  i n  a primary a n t i a i r c r a f t  r o l e  d o n g  the  coast ,  including tho 
p o r t  of Chorbourg, were instructed t o  b e  p r q a r e d  t o  opwatc a g e i n s t  water- 
borne t2rgc ts  upon request by the  Navy. I n  t h s  casc  of m t i a i r c r e f t  a r -  
t i l l o r y  kuns md 'au tomst ic  wczpons, no action i n  a seacoast role was actu-  
Lil ly  experiencod. 
vice 51 t h i s  t h a n t c r  repor t  no amploymnt whetcver in a seacoast  rolc. 
The remaining b a t t a l i o n ,  the  231st, upon o m  o c c a s i o n ,  et t h e  reques t  of 
United States Navy prsonnd, Wuminztcid one watsr-borne t a r g e t  f o r  pur- 
poses of i den t i f i ca t ion .  Br i t i sh  c n t i e i r c r a f t  u n i t s  baploycd i n  a coas t  
defenso role i n  t h e  SCIGLDT ZSTI'iEY hxl  several  cngagenrcnt s aga ins t  
water-borne targets'. On t h e  n i & t  of 9-10 !.ugust 1944, a B r i t i s h  u n i t ,  
us ing  captured 2h!i guns, eq,n;sd 0110 cnimy human torpedo, The t a r g o t  
was illuminated by s w r c h l j & t s  b u t  no h i t s  were observed. On t h o  
oftarnoon of 9 Jnnuery 1945 a i3ri t lsh Bofors un i t  cngagod and sank a 
rr, i&ot subnisrina e t  900 ysrds. Duriw t h e  night af 25-26 Jariuc?ry 19Lb5 
3 ar i t ish /+Om u n i t ,  w %  h t h c  zid of searchlight illunlinc.tion, on3:agcd 
2nd  sank ;t midgot submwinc a t  a range of 25 yards ,  
the a x p r i c n c c  gainad by a n t i s i r c r a f t  a r t i l l e r y  un i t s  in n seacoest r o l e  
i n  t h c  European Theatar is nog1il;iblc a d  did in no sense c o n s t i t u t e  a 
t a t  af ex i s t in& doct r jna ,  and t h a t  t he ro  mists no expc;ricnco upon which 
t o  base recommendations f o r  changes. 

h number of u n i t s  which 

Four or' t h e  f i v e  scarchl lght  b a t t a l i o n s  which saw sw-  

It is conclix2od t h a t  
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TACTICAL EW(PLOPEJ!T WITH THE AIR i J D  SEVICE FOFiCES 

SECTION 1 

TACTICAL ORGAUIZATION 

39. T a c t i c a l  Orp,aniaation a d  C o ~ m  of a n t i a i r c r a f t  a r t i l l e r y  
with a i r  and s e r v i c e  forces ,  during t h e  period August l9L3 - ilay 19L5,  
v a r i d  i n  t h e  United Kingdom and on the Continent. 

bo. In  t h e  United Kingdom newly arr ived a n t i a i r c r a f t  a r t i l l e r y  
units were assigned t o  one of t h e  f i e l d  almies, or t o  Headquarters 
European Theater  o f  Ooeracions, United Stfttes Arrry. (Those i m i t s  as- 
signed t o  t h e  f i e l d  armies a r e  considered i n  Chaptar 2 above.) Those 
u n i t s  assigned t o  Headquarters Emonean Theater of Ouerations, United 
S t a t e s  Army, were e i t h e r  placed under t h e  d i r e c t  c m a r d  of t h e  t h e a t e r  
a n t i a i r c r a f t  o f f i c e 9  or were attached t o  subordinate c"nands2 ( a i r  
force and base  sec t ion) .  They were u t i l i z e d  t o  provide a n t i a i r c r a f t  
a r t i l l e r y  defense f o r  airdroines, a i r  depots, ports ,  anti SUpDly i n s t a l l -  
a t ions.  
s i b i l i t y  of United b t a t e s  Forces. England had orgmized the  Air Dc- 
f snse  of Great Br i ta in ,  and the  deoloyment of United S t a t e s  antiair- 
c r a f t  a r t i l l e r y  u n i t s  on operat ional  s i t e s  was a supplementary f a c t o r  
only, Tu prnvide nocessary unity, oDerational control  ( t h e  Ruthori ty  
t o  withhold a n t i e i r c r a f t  a r t i l l e r y  fire,  searchl ight  i l l m i n a t i o n ,  2nd 
the f l y i n g  of bal loons)  of UrAted S t a t e s  units was vested i n  t h e  Air 
Defense of Great Br i ta in .  On 22 Kay 19hL the  wganize t iona l  s i t u a t i o n  
was as  follows: 

Overal l  p l m i n g  foi, the  a i r  defense was not a d i r e c t  respon- 

e. Under d i r e c t  commard of the  Chief of t h e  Ant ia i rc raf t  

The f i r s t  b ~ i g a d e ,  d t h  three grouvs, tho g w  
A r t i l l e r y  Lect ion,  European Theater of Oaerntions, United S t a t e s  A r m y ,  
were two br igades.  
hn t t r l ions ,  and f i v e  automatic weapons b:cttalions u t t n c h d ,  was de- 
ployed on o p e r a t i o n a l  si tes defending two base air depots, six advance 
air d e y t s ,  t h r e e  Serv ice  of Supp ly  depots  tirtd f i v e  drdromes.? The 
brigade was a t tached  M t h e  Southern b s e  Section f o r  &dminis t ra t ion 
and supply, 
attached, was on a s p e c i a l  operat ional  assignment. 
t a l i o n s  were deployed clong tho southeast  cobst providing deferise 
ogainst  PAC (see paragraph 6b)  arid fneny raiders ,  and one b a t t o l i o n  
%as deployed i n  t h e  London nrea.2 Conmnd, supply and adminis t rn t ion  
were i d e n t i c a l  in t h e  two brigades, 

b. 

The second brigade, w i t h  two groups and four gun b a t t a l i o n s  
Three of its bnt- 

A n t i a i r c r a f t  a r t i l l e r y  units were attrched t o :  

(1) I X  Air Dzfense Cormand of t h e  Ninth Air Fnrce.2 A 
t o t a l  cf two br iqades,  three groups, four  automatic 
weapons b a t t d i o n s ,  nnd one searchl ight  b a t t a l i o n  
were deployed on ooeretional s i t e s  providing pro- 
t e c t i o n  for airdroirds and a i r  depots of the Ninth 
Air Force. 
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( 2 )  Boss Section. The orovisionel defense plan f o r  
o p e r h t i ~  OVFFLOF5 of the Air Defense of Great 
Br i ta in ,  as approved by Siioreme Headquarters, 
charged the  A i r  Defense of Great Br i ta in  with t h e  
r e s p o c s i b i l i t y  for a n t i a i r c r a f t  s r t i l l e r y  protec- 
t i o n  of shipping, operational e i r c r a f t ,  aid t r o o p s  
And s t o r e s ,  ba th  i n  prepari.tion for  O V - ~ l , ~ ~ l ; i l  nnd 
during t h e  develnpiwnt of t h a t  operntion.1 
d s o  provided f o r  United S t a t e s  r i t i z i r c r s f t  ar- 
t i l l e r y  u n i t s  t o  supplar.wnt the  defense, and t o  be 
o p e r a t i o n d l y  control led by Air Dcfanse of Wen t  
Br i tz in .  One brigade, two group headquarters, and 
four an t ia i rc raf t .  a r t i l l e r y  a u t o m t i c  xeannns bat- 
t a l i o n s  welE ottiiched l o  Southern B R S ~  Sect ion1 t o  
supplement w i s t i n g  b r i t i s h  dcrploymenta i n  t h e  
Soutticrn Bass Section. 
manding general of t k  brigade to advise t h e  Com- 
mnding  Gensml, Southm? Ubs6 Section, on mat ters  
per ta in ing  t o  m t i ? . i r c r a f t  a r t i l l e r y  d e f m s a  i n  t h e  
base s e c t i i n ;  cnnrdinatc s n t i n i r c r a f t  s r t i l l e r y  da- 
fmsos between attnched units, m i t i a i r c r a f t  ?.!-till- 
ory w i t s  of subnrdiriete c o i w n l s ,  iind w i t h  D r i t i s h  
s n t i n i r c r L f t  a r t i l l e r y  w i i t s  opcra t inna l ly  dcplny&d 
under A i r  Dofcnse of Grmt Br i ta in ;  rmintain l i a i s o n  
w i t h  l o c e l  kir Daferlsc of Crect Br i tz in  f i n t i a i r c r a f t  
a r t i l l k r y  coinmmdcrs (Bri . t ish)  ; oronerly t r i i n  and 
t a c t i c a l l y  doRloy atlachod u n i t s  :!id i s suu  necessary 
i n s t r u c t i o n s  f o r  f i r e  cont rn l .1  A s i m i h r  c i t i io t inn  
ex is ted  i n  kcs te rn  Bese Scctinn, wherc ond a n t l a i r -  
c r a f t  a r t i l l e r y  group ,md two n n t i n i r c r a f t  n r t i i l a r y  
be t t i t l ions  were attbched t o  t h e  base sec t ion .  2 

The p lan  

It wns t h o  duty of t h e  com- 

41. 
with air and s e r v i c e  forces  presented n mor0 complex pmblom than i n  
(;rat Br i ta in .  The fim.1 plan for a n t i a i r c r a f t  t n t i l l e r y  nrgnnimtior i  
.?id a i r  d o i m s e  a s  dcvisod pr ior  Lo D-Dw is coverzd i n  d e t a i l  i n  0c.r- 
agraph cight of t h i s  study. 

United Kingdoin by t h e  iJinth Air Fcrco pr ior  t o  D-Day t o  f u l f i l l  t h e  
follnvring inissions on t h e  Contiiieiit: 

On t h e  Contillant the  argnnizat ion ol' a n t i a i r c r f i f t  a r t i l l e r y  

4. The LX Air Defense Conuitanrl had been organized i n  t h e  

(1) To provide, with t h e  assisYmce of  Roy.il Air Force 
85 Group ( b r i t i s h ) ,  fo r  the  operatinn md c n n t r o l  
of n ight  fY.ghtars i n  t h e  !mricnn sector .  

To follew up and relieve t h e  IL ami XIX T a c t i c a l  
Air C m j n d s ,  sunnorting the First ;ni Third United 
St i i taa  Armies, respect ively,  nf r e s w n s i b i l i . t y  f o r  
dnyliRht intorcovt inn of enuny air nt tacks  r i d  eir 
warning service.  

Tn nrovide air warning service for,  cnd t n  e x e r c i s e  
Qpcmt inna l  cnnt rn l  nvm, nll a n t i a i r c r a f t  a r t i l l e r y  
i n  tho% are8s i n  which it hila nssuwd rcspnns ib i l -  
i t y .  

(2) 

(3)  

( 4 )  To ~n-.Ita s i r  r:tid int t i l l igunce cvailublt: t o  oassiva 
c i r  dofonso cont ro l  conters. 
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To supervise, coord imte  ard perform thosb mwenent 
l i a i s o n  funct ions which were t h e  r e s p o n s i b i l i t y  vf 
the  Commanding General, Ninth Air Force, 

To supervise and d l n c a t e  211 a n t i a i r c r a f t  ar t i l lery 
u n i t s  assigned nr attached t o  t h e  Ninth Air Force, 
and, 

To sunervise a l l  airdrome defense a c t i v i t i e s  Within 
t h e  IBnth A i l .  Fnrco.1 

b. Tho w n e r a l  ~ l c n  v:?'i..s t o  e s t c b l i s h  a s  r?.pidly 2 s  p o s s i b l e  
behind the  advancing ornuas nn adcquate srd ef fec t ive  c n n r d i w t c d  F i r  
de fense  of v i t a l  i n s t a l l a t i o n s .  Initi&u.y, the defense vi%s t o  c o n s i s t  
of ground-controlled de.y .xd night f i b t e r s  etrl of ooorat ional ly-control-  
led a n t i a i r c r a f t  a r t i l l e r y  units. 
plemented by fi@ter-sep.rchlight t e a m  R s required. 
a r e a s  w6re t o  be set up with 2 reg iona l  operat ions room located st one 
o f  t h e  areas ,  
t r o l  of day and n i & t  f i g h t e r s  nnd the  operat ionel  cont ro l  of mtieir- 
c r a f t  a r t i l l e r y  i n  t h e  a rea ,  a-d were tn 8erve BS information c e n t e r s .  
A n t i a i r c r a f t  a r t i l l e r y  units w e n  t n  be ntt?chsd t o  IX Air Defenss Con- 
mand for defense of o i r f i e l d s  i n  r e a r  of the  m y  r e a r  boundary, 

The defense was t c  be  u l t imate ly  sup- 

The ?.rea operations rooms were t o  h e  Enployed in t h e  con- 

Five a i r -defans i  

c. To f u l f i l l  the missions ass-, t h e  21 nrd 25 Sectors ,  
Roval Air Force ( B r i t i s h ) .  were et tached t o  IX Air Defense Cormad, 
a n i  i n  addi t ion,  ' the  fol1;wing units were a.ssigned o r  ettached: 
D-plus-30, one brigade, one group, two gun bz t ta l ions  m d  two automatic  
weapons ba t ta l ions ;  ns of D-plus-l+O, two brigades, th ree  groups, two 
gun b a t t a l i o n s  end f i v e  mtomr.tic weewns bat ta l inns;  a s  of D-plus-50, 
two brigades, t h r e e  groups, two gun b a t t a l i o n s  2nd seven a u t o x t i c  
weapons ba t ta l ions .  

as of 

d. The f u l f i l l m n t  of t h e  A i r  Defense p l ~ l  was not; r e a l i z e d  
wi thout  chenges. 
army r e a r  boundary was estebl ished,  l a t e  i n  J u l y  19.44, t h e  Coimnding 

I n i t i a l l y  t h e  plan YKIS car r ied  out, end when t h e  

Gen&ral, Comunications Zone, became responsible  f w  r e a r  ~ r 6 a  a n t i -  
a i r c r a f t  a r t i l l e r y  protection. However, tb r d a t i n n  of a n t i a i r c r a f t  
a r t i l l e r y  t o  Serv ice  Forces was short- l ived.  The IX Air Defense Com- 
mend had become operation?.l on 10 2uly 1 9 4 ,  a s s m i n g  opera t iona l  con- 
t r o l  of  the 21 Sector (Briktsh), which s e t  up on t h e  Cherbourg penin- 
au la ,  operat ing n i & t  f igh ters  i n  defense cf t h e  Acericw Sec tor .  
From an operat ional  st?.ndnnint, the  c m x c d  cnnsisted of two s e c t i o n s ,  
a n t i a i r c r a f t  m - t i l l e r y  2nd d r ;  but conuipnd IWS Pcercised by an e i r  
f o r c e  general, inasmuch :IS f ly ing  u n i t s  kera a t tsched.  On 9 August 
1944 t h e  a n t i d r c r e f t  a r t i l l e r y  nlission of t h e  1:: Air Defense Commnd 
Was changed, 
ass igned  t o  o t h e r  t h M  f i e l d  armius Fare attached t o  Ix Air Defense 
Coma113 f o r  t h e  antiaircr;!ft a r t i l l e r y  defense of v i t a l  i n s t a l l a t i o n s  
i n  t h e  communications zone.2 T h i s  resu l ted  i n  tho acquis i t ion  of S i x  

br igades ,  11 groups, 12 gun b ? t t a l i o n s ,  one searchl ight  b a t t a l i o n  and 
one barrage bal loon bat ta l ion. l  
found t h a t  emmy oir irttzcks on our r e v  i n s t a l l a t i o n s  hed not devel- 
oped i n  t h e  s t r o o e t h  m t i c i y t e d ,  t h e  plan of i;ssigning dc.y f i g h t e r s  
t o  t h e  I X  Air Defensc Cormnd was changhd, ~m t h c  projected p l a n  of 
having three arbas  for  t h e  cont ro l  of  night f i g h t e r s  was reduced by 
one, with a corresponding dbcrease n f  one f i g h t e r  squadron, one f i g h t e r  
c o n t r o l  squadron, enj  ona s ignal  .?ir warning ba t ta l ion .  Ki th  resDect 
t o  r e l a t i o n  with t h e  service fvrc tx ,  u n t i l  t h e  end of t h e  war, the  

On that. date  211 Am-rican a n t i a i r c r a f t  a r t i l l o r y  u n i t s  

A s  t h e  campaign progressed ord i t  was 
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(X"m Gonerd of t h e  P.ir !jefense Cntrrard provided ant ia i rcr ; . f t  
l r t i l l e r y  orotact ion for cvunnicot ions zont. h s t a a , t i o n s  in Zccnr- 
d m c e  with p r i o r i t i e s  e s t o b l i s k d  by thc! Conerding Genar.21, Co.mlun- 
i c a t i o n s  Zone, .*nd t h e  f i n n l  decision as t o  XleGse nf r z n t i ~ r c r e f t  
z r t i l l e r y  units f o r  p r i i w y  coest d s f w s e  role upon request of t h e  
coiriwdcntions znm comwndm V<;IS the responsibifity the  ,\ir De- 
idnsc Cormnder. ' The l;. ck of concerted Q W ~  a i r  e f f o r t  i n  ri2r 
arz~eas prevented B tost being rwde oi' t h e  adequacy of t h e  a i r  dafense 
coi:ui;.'md c s  o ~ g d z e d  on tho ctmtinent.2 

Cowdinetion of t.hc r e a r  ?.reg dofenses with fnrwak-d 3rea  
rleferlsus, or ,iiOre specifico.lly, dcl inent ion q f  cxect areas  of respon- 
s i b i l i t y ,  proved to be 8 m t t e r  of ccnsidoreble cont rov~rsy ,  a l though 
t h a  pr,roblu%-, was everrtu,?lly sol.ved. 
Summe l!oedquartors, Allied &,pftditinnEry Forces, dated 6 i p r c h  1944 
s t a t e d ,  i n  p a r t ,  th.t : int ia i rcraf t  a r t i l l e r y  emoloyed i n  thct d e f e n s e  
of r e a r  srw i n s t n l l t i o n s  i n  an p.rmy Group ?re8  would be assigmd t o  
t h e  Ermy group; t h a t  t h e  crxy grnuo comander might, i n  consul ta t ion 
wi th  t h e  n i r  f w c s  Comwndur, es t2bl i sh  within his m e a  m ffcrrny group 
rear boundery" behind which ho might delegate  t o  the eir force cnm- 
msiuder rospons ib i l i ty  f o r  the dcfcnsa of the  r e e r  area i n s t a l l a t i o n s ,  
Lttaching :.mtiaix'c.rilft E.rt,illery iuiits to thi; d r  force f o r  t h i s  our- 
pose. l h e  orr:iy croup c o m n d c r  w i ~ s  t o  ret:in res .mnsibi l i tg  for es- 
t a b l i s h i n g  c n t i o i r c r u f t  crtiller;.  dcfense p r i o r i t i e s  within his army 
grOUrJ ::rea, snd t o  r e t a i n  the au thor i t s  t n  r e l i i v e  m t i a i r c r s f t  nr- 
t . i l l e r y  d t s  frm attachment whenever the s i t u a t i n n  required, Vhen 
roar areas C W . S G ~  t o  be a par t  of  mny group areas ,  Supremo Hendquzrt- 
ers, Allied Eqedi t ionary  Forces, would i s sue  t h e  neccssary orders  
zi.R.signing a n t i a i r c r a f t  a r t i l l e r y  uriits t i >  t l m  k.cdquarters c h r g e d  
d t ; i  th general. defense of the  are i s  concerned. 
o r a l ,  Ninth dir F'orce, on 15 IJoveinbsr 194L proposed thot  a pnl icy  be 
prninirlgptid which would permit. N i n t h  i;ir Fnrce (IX .ur Defense Coimsnd) 
tc defend i t s  qwn instal l -  ti.nns wherever th&y went, i n  Rrny ereas 88 

well a t h c  ccmiunicztionu zone, aid l i s t e d  h i s  remons f w  such s pro- 
p m ~ n l , j  naong which wns t h e  st?tomont that, his e i r  f i e l d s  were not  
o l tn in ing  proper cnt . ia i rcrnf t  defense ir,  w e a s  of 12th Army Group re- 
nponsibilitay. The : ,uw3,x  C m " d L : r  cwsed i; complete study t o  b s  
:&?de i n  wh.i.ch thc: 12th ?,my Groiip Cofim i t e r l s  views wore considored.4 
A i r  Dui'cniL UivisinnS ;:nd ;i-2 Division of t h e  hir StnZfh, S u p ~ e r ~ e  
ilendqumters, ;J.lied kxpiditionnry Forces, s tu l ied  the subject ,  d i s -  
cussing evsrythitig fro,;i t.nr Ucox-tmnt doctrine on air defense and el- 
l o c a t i o n  of a n t i a i r c r s f t  a r t i l l e r y  a t  ?-my l eve l  t n  the sacondnry mis- 
sion (ground f i r i n g )  of 90nm y n s .  The resu l t  VIES t h e  publicetion, nn 
21 Jrnu:.ry lrjk5, nf t h e  f i f t h  amndw:lt to Operc-.tions iiemrendim Num- 
ber 7, Suarerse Ilezdqua~tei*s, ~lli.& hpedi t innary  Forco, with t h e  effc-ct  
z& follows: 
group 3,163 w::s divided in to  two prt,s by an " A m y  Group Rear Air Bnun- 
daryll, - r e a r  ares;  t h a t  p e r t  i n  iront of the boucd?ry wns defined a s  t h c  army 
group forwerd area. HcsponsibiLity f o r  the  defense of  ground m d  a i r  
f o r c e  i n s t a l l a t i o n s  i n  t h t  army Eroun forwsrd area we8 given t o  t h e  
n?:ny group com,v,tder. 
f o r c e  i n s t s l l n t i o n s  i n  Lhc :: rqy group S r  -are2 Was giver) t o  t h e  a i r  
dafc;nsu conwader. 

Operatioas ;ienwaildurn f j d o r  7, 

The Corcionding ;en- 

For .the purposes of' n i r  deftnse, the United S t a t e s  ormy 

That p x r t  i n  renr nl: t h e  baund&ry whs defintd as the  crmy Ernup 

Xespnrisibility for t h e  defensa of graund'end air  

The e i r  deftinst: cfl!iurr;.nd, e uni t  subordini!ttt t o  t he  
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a i r  force which was sunporting the  army gsoup, was t o  emnloy a n t i a i r -  
c r a f t  e r t i l l e r y  u n i t s  :issimGd t o  cnmunications zone but zttached t n  
the  a i r  d e f t n s e  comrani. 
es tabl ished by t h e  army groun comwnder i n  consultation with t h e  a i r  
force  cmaandcr, and i t s  locat ion V I R S  t o  be beszd upon t h e  extant  t o  
which an adequate defense could bc provided by ,amy group o r g m i c  e.nti- 
a i r c r a f t  a r t i l l e r y .  

The IsAray Grnuo Reer Air Boundary11 W ~ S  to be 

SECTION 2 

42. I n  t h e  United YdnRdorA. 

a. The general  t a c t i c n l  pMblem resolved i t s o l f  i n t o  cnor- 
d i m t i o n  of United L t n t s s  a n t i a i r c r e f t  artillery units with t h t  Air De- 
fense of Great B r i t d n  the raspons ib i l i ty  of which wus to provide t h e  
air defense f o r  t h e  Unit.ed Kingdom, 
a n t i a i r c r n f t  n r t i l l e r y  were d r f i e l d s  , c?irdr?mas, eir depots , supply 
depots, ports ,  and c i t i e s .  Ant ie i rc raf t  a r t i l l e r y ,  both y n s  3nd auto- 
m t i c  weapons, was employed subst i int ie l ly  i n  accordance \& t h  Yar Da- 
partuent doc t r ine  with three  genarel  excaotiocs: 

Targets defended by United S t a t e s  

The units avai leb le  were apportioned among such R 
l a r g e  number of objectives that. t h e  resultrnnt s c a l e  
of defense a t  each objective was below standard; 
whereas t h e  prescribed doc t r im indicatod t h a t  t h e  
objec t ives  should b e  orranged i n  ordur of p r i o r i t y  
a d  those of highest p r i o r i t y  given adequate do- 
fense . 
In a n  e f f o r t  t o  extend the defense n t  a given ob- 
jec t ive ,  t h s  d i s tances  between adjacent f i r e  u n i t s  
was excessively extended, rendering such u n i t s  mu- 
t u a l l y  non-supporting. 

I n  t h c  f i n a l  sclectiori of individual  f i r i n g  pnsi- 
t i o n s ,  bi.sic mi l i te ry  considerations gave way t o  
econoidc , p o l i t i c a l  2nd lncnl  expedioncy; for exam- 
p l e ,  agr icu l turn l  , res ident ia l  nr economic reasons 
f requent ly  precluded select ion of f i r i n g  s i t e s  which 
would nnrmnlly be considcred nront su i tab le  from :: 
purely ni i l i tnry stnndooint .I 

b. I n  each c l a s s  of exceqtions noted abovo, it is believed 
t h a t  the  a p p l i c a t i o n  of mil i ta ry  doctr ine was comnrnnised by non-mili- 
t a r y  considerat ions.  
ment upon the docis ions !=de, 
e n t  dnc t r inc  is b a s i c r l l y  sound, end no major ch?ngas a r e  recommended. 

It i s  not t h e  purpose of this study t o  pess  judg- 
It is, however, concluded tkt our curr- 

43. A n t i a i r c r a f t  A r t i l l e r y  units on the Continent were employed 
t o  defend vitd p o i n t s  which can be segrugatad i n t o  t h r e e  types: 
dromes, a r e a  t a r g e t s ,  ard point targets .2  
types  of objoc t ives ,  and of thc. deployment of searchl ights ,  automatic 
weapons , and heavy ont ia i rc r : i f t  f r~l lnws:  

a i r -  
A discussion of t h o  t h r e e  
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3.  The kirdrnmes for rvhich the 1); Air Dzfense colmcfi 
resnonsible  were those of f n i a  t?,cticn: r?ir cnmu,nds, one b & e r  cm,- 
u n d ,  service ComIELrd i lewts  E I ~  t r rnspor t  2irdrhw~. One brigP.de n r  
group, with at tached uni t s ,  was assign06 the  mlssiwl of providice finti- 
d r c r ? f t  a r , t i l l e r y  defense for t h t  eirdro:=s of eacb cormnand. on the 
b a s i s  of a n t i a i r c r a f t  a r t i l l e r y  ava i lab le  a d  enemy c a p a b i l i t i e s ,  nor- 
m a l l y  but one b a t t e r y  of  automatic weapons nas al located t o  each f i e l d .  
Ore olatoon of searchl ights  was provided fo r  f i & t e r  a& ni.&t bomber 
f i e l d s ,  and f o r  foriqa-rd f igh ter  f i e l d s  t o  the  extent  of searcif i ights  
ava i iab le .  
d i r e c t  t o  a c o ” d  post so t h a t  posi t ive control  could be a;:ercised. 
The comard post ,  i n  turn, rraintained liaison with fly-iw cont ro l .  
a n t i a i r c r a f t  a r t i l l e r y  on t h e  airdromes was governed by the  r u l e s  for 
engageinent a t  airfields and spec ia l  ru les  prescribed by the airdrone 
coeunard er  . 

Each f i r e  unit and searchl ight  had telephone comunica t ions  

The 

b. Area Targets included, i n  general, ports, inoor tan t  c i t i e s ,  
and large SUpDly depots. 
br igade with a t tached  units was assigned the mission of Droviding a n t i -  
a i r c r a f t  a r t i l l e r y  defense. 
of t h e  area, and au tora t ic  weapons, w i t h  s ta rch l igh ts  occasional ly  fur- 
nishing i l h m i n a t i o n ,  provided defense f o r  t h e  smaller t a r g e t s  within 
t h e  a rea .  The area +vas usually set up a s  an inner  a r t i l l t r y  zone or 
gun defended area and t h e  a n t i a i r c r a f t  a r t i l l e r y  was governed by tla 
r u l e s  f o r  ongagemtnt of t h a t  t y m  r e s t r i c t e d  area. 
optirations r o a n  was i n s t a l l e d ,  and communications established t o  Gach 
f i r e  unit  so t h a t  control  could b e  exercised over each f i r e  dni+.. I n  
addi t ion ,  i n t e l l i g e n c e  i i n e s  fran the gun radar  s i t e s  to  t h e  antiair- 
c r a f t  operat ions mom wsro i n s t a l l 4  t o  provide a n t i a i r c r a f t  a r t i l l e r y  
i n t e l l i g e n c e  s e r v i c e ,  From t h e  a n t i a i r c r a f t  operations room, cofiwmi- 
ca t ions  were maintained t o  t h e  nearest  area operatinns center .  It was 
tk r e s p o n s i b i l i t y  of the  a n t i a i r c r a f t  a r t i l l e r y  unit charged with t h e  
defense of t h b  a r e a  t o  f w n i s h  a n t i a i r c r a f t  a r t i l l a r y  personnel t o  t h e  
a rea  operations center .  These oersnns acted as assistant c o n t r o l l e r s ,  
a n t i a i r c r a f t  a r t i l l e r y ,  h e r a t i o n a l  cont ro l  of a n t i a i r c r a f t  a r t i l l e r y  
units dcfondinC: v i t a l  areas  which were i n  commnication with ooera t ion  
rooms was vested i n  the ch icf  c o n t r o l l c r ,  an a i r  force o f f i c e r ,  a t  t h e  
a rea  opcrations c e n t w .  
mans of defonse, a n t i a i r c r a f t  a r t i l l e r y  or 
successful ly  meet the at tack.  If ha decided t o  in te rcept  t h e  r a i d s  
with f i g h t e r s ,  the  fi&.ters were allowed freedom of act ion,  even i n  
r e s t r i c t e d  a n t i a i r c r a f t  a r t i l l e r y  zones. 
c o n t r o l l e r ,  through t h e  a s s i s t a n t  c o n t r o l l i r ,  a n t i a i r c r a f t  a r t i l l e r y ,  
advised the  a n t i t r i r c r a f t  a r t i l l e r y  units concerned t h a t  f r i e n d l y  f i g h t -  
ers were i n  t h e  area a d  t h a t  a i l t i a i rc raf t  a r t i l l e r y  f i n  Has r e s t r i c -  
t e d .  

In the case of l a r g e  c i t i e s  o r  oor t s ,  one 

hornally, guns orovided the  o v e r a l l  defense 

An a n t i a i r c r a f t  

It  was h i s  responsibi l i ty  to  decioe which 
nigt fief i ters ,  could most 

Under such circumstances t h e  

c, Point  Targets were, i n  general, uno11 v i t a l  i n s t a l l a t i o n s  
such as  highway or ra i l rnad bridges. Ilsually one or more b a t t e r i e s  of 
a u t o m t i c  weapons with searchl ights  were al located for t h e i r  defense,  
depending on t h e i r  importance, vu lnerabi l i ty ,  and t h e  a n t i a i r c r a f t  ar- 
t i l lery avai lable .  These f i r e  u n i t s  usual ly  operated under thE rules 
for an unres t r ic ted  area, 

d. Searchl iRhts .  For a tabulat ion and analysis  of  tho  use 
of searchl ights ,  reference l s  mads t o  paragraph 33, chapter 2, of t h i s  
stuqy. 

by automatic weapons ba t te l ion  connanders who O P e a t a  with t h e  air 
force  raveals  t h e  following: 

e. A study of a n t i a i r c r a f t  a r t i l l e r y  quest ionnaircs  answered 



Usual dc.ploymcnt nlacad ~ O N A  guns on an outer  r i n g  
around t h e  objsc t ive .  

~~-51's (inult iple mounts) were considered as ECD- 
a ra t e  units and Were placed on an inner  ring, pro- 
viding defense i n  depth, 

Only i n  i s o l a t e d  cases were 4Oran guns more than  
1200 yards apa r t ,  most of ten being s i t 4  700 t o  
dC0 yards apa r t .  

Dead areas  in m n y  cases of airdrome p ro tec t ion  were 
a l l  d i rcc tcd  toward the  objec t ive ,  

All-around coverage was provided without exceTtinn 
other than occasional inc idents  whew unfavorable  
t e r r a i n  prevented, 

The i!lr?jor c r i t i c i s m  of the s i t i n g  of  autoniatic wcavns on t h e  Contin- 
ent lies i n  t h e  apparent tendency t o  place guns f a r the r  a p a r t  t han  is 
normally considerad best. 
publ ishud Viar DepartKent doc t r ine  a6 B r e s u l t  o f  t h i s  study. 

No inajor changes are ind ica ted  i n  c u r r e n t  

f. Heavy Ant ia i rc raf t  G u n  Employinent, a s  discussed i n  Yar 
Dopar tmnt  publ ica t ions  , ca l l s  f o r  all-around defense of th i !  o t j e c t i v e ,  
a normal w e  of a t  l e a s t  one ba t t a l ion  i n  t h s  defense of e s ing le  ob- 
j e c t i v e ,  and mutually supporting b a t t e r i e s ;  ac tua l  deployment or sit- 
i n g  of b a t t e r i e s  i s  dependent upon the type o f  air a t t ack  expected, 
including altitude ud stwed of t h e  a i r c r a f t  ard t h e  expected l eng th  
of  h o s t i l e  bombing runs, A study of the  quss t ionnai re  answered by 
b a t t a l i o n  cormllanders of gw u n i t s  attached t o  t h e  I X  Air Defense Coni- 
mand revea ls  t h n t  depar ture  from the p m e r a l  doc t r ine  was not  a common 
occurrence,  Elo changes i n  nublished doctr ine a r e  ind lca ted ,  

g. Barrage aallnons were used very l i t t l e  on t h e  Continent ,  
e s p e c i a l l y  with thc  a i r  fo rce .  
Cont inent ,  a d  a f t e r  its i n i t i a i  use on t h e  beaches, one b a t t e r y  was 
wployed i n  a modified r ing  defense of Cherbourg fo r  a perind during 
a small p a r t  of which t h e  dsfenses of Chorbourg were a r e s p o n s i b i l i t y  
of t h e  IY, fir Defense C0nunm-d. Lack of enemy air a c t i v i t y ,  t h e  shnrt 
period of the ,  arrl the small  number of bal loons invnlved precludes t h e  
n o s s i b i l i t y  of reaching any conclusions as t o  barrage ba l loon  Employ- 
mont, par t i caa r1 .y  as might a f f ec t  thr? making of racommendations for 
cbang6s i n ,  or addi t ions  t o ,  liar Departmnt doc t r ine  on t h e i r  emoloy- 
ment , 

Only one ba t t a l ion  was prcsent  on t h e  

h. special h m i f i c a t i o n s  of t a c t i c a l  eniplaymcnt of a n t i a i r -  
c r a f t  u n i t s  were developed and used during the carmaign a s  a result of 
a t t a c k s  by German pi lo t less .  n i ro ra f t  weanans on Antaerp and Liege. 
complete d i scuss ion  o f  the  a n t i a i r c r a f t  a r t i l l e r y  defense a g a i n s t  -pilot- 
l O S S  a i r c r a f t ,  including t b  deployment of weapons, is included i n  
Chapter b of th i s  study. 

k 



ANTIAIRCRIIFT ARTILLERY IMTrEI,LIGENCE S LWCE - 
SECTION 1 

BACKGROUND. SCOPE AND PURPGE 

46. Widespread Dissat isfnct ion With  Air !.arninu i n  t h e  Europeim 
Theater has l e d  t o  t h i s  examinatinn of t h e  d m s  use: a d  t h e i r  adaa- ~- 
qbacy, with a v iew t o  uroposing e doctrine which w i l l  assure  a n  e f f i -  
c i e n t  system f o r  use i n  fu ture  operations. 
t e l l i g e n c e  Serv ice  and Air C'arning Service a re  so inter- locking ar.d m- 
t u a l l y  dependent t h n t i t  is considered imprecticable t o  d iscuss  them 
separatoly. 
d e v e l o p a n t  of  radar  and because of  the increased r a g e s  ard speeds of 
a i r c r a f t .  
nore inc l i i s ive  headin5 of a i r  wcrning s;:stems. 

i n t i d r c r n f t  Artilhrj In-  

La te ly ,  t h i s  has become par t icu lar ly  true because of t h e  

This  study, therefnro, vi11 consider t h e  prableiil under t h e  

SECTION 2 -- 

GPJWL PLANS 01 A I R  ;.UR#I!JG SYSTES USED 

I N  THE EIIRORAN TiATW 

' k5. The"Genera2 Tlon i n  Divisior: Units.' The a n t i a i r c r a f t  er t i l l -  
e ry  int .e lUgence service n e t s  established by divisional. units conformed 
genera l ly  t o  doctr ine.  
a i r c r a f t  operat ions rooms a t  corps leve l .  I n  moving s i tua t ions ,  the  
s e r v i c e  frequent ly  l o s t  contact  with t h e  operations m o m s  of corDs, and 
degenerated i n t o  a vehicle-to-vehicle w a r n i n g  i n  t h e  cas8 of self-pro- 
pel lod ba t te l iona ,  and i n t o  no warning a t  -311 i n  the  case of  mobile 
automatic weapons ba t ta l ions .  
A t  t h i s  low levo1 u n t i l  movement s1ov:ed down or Jtorlped, a t  which time 
units exFerisnced considerable delay i n  c o n t a c t i q  s corps operat ions 
roam, 

I n  s t a t i c  s i t u a t i o n s  t h e y  wsre t i e d  i n t o  a n t i -  

The stiltus of warning general ly  reinained 

k6. The General Plan in Corps The a n t i a i r c r a f t  e r t i l l e r y  
o f f i c e r  i n  corps ( t h a  corennnding o f f i c e r  of t h e  group " d l y  assigned 
o r  a t tached t o  t h e  corps) wus responsible fo r  the n n t i a i r c r o f t  a r t i l l -  
e ry  intelligence s e r v i c s  i n  t h e  corps.  Ha coordiE.tcd t h e  not6 of  t h e  
d i v i s i o n d l  u n i t s  idth those of the  corps uni t s  End cootrol ied t h e s e  
n e t s  through an operat ions room npor?.ted by h i s  own n r  A dss igns ted  
lower hwdquar te rs  (the operations room of R gun b a t t a u o n ,  i f  avni l -  
a b l e ) .  The operat ions rom wa6 connected e i ther  d i r e c t l y  t o  an  i!ir 
Forco source of enr ly  warnirig or  to an antip.irci*aft ovarations room a t  
army l e v e l  from which m r l y  warning woa received by a r e l a y  from the 
l a t t e r .  TNs system broke down i n t o  scnarRte ba t to l ion  systenls when 
movement of t h c l  cor03 operstions mom tnok plecu. 
occurred when t h c  bqt tn l inns  mnvod. 

Opedngs i n  tk n e t  



47. The General Plan ir. Army Units. 1 The warning system i n  tho  
:mnj. .?reas Corresponded t o  thc t  i n  corps, w i t h  the r6spons ib i l i ty  for 
n n t i d r c r a f t  a r t i l l w y  in ta l l igence  service dclegatud t o  group ~ 0 m ~ c . 3 -  
t o r s .  
extensive Anovmmts ,  remined more s tab le  becouso of proximity t o  th 
:Int i? . i rcraf t  operations room, which wen e i ther  i n  close li;:ison rrith 
t h e  a i r c r a f t  w a r n b g  service of t h e  t a c t i c a l  d r  c m , m d s  or  in tegra ted  
with t S C t i C ? l  Cont.rol centsrs. 

The serv ice  i n  t h i s  erea,  except i n  cases of very ranid and 

i;B. The Cenersl Plan i n  Uni ts  of the Com;munic?.tions Zone.' Or. 
tk cont incnt  the  air dcfensc of t h e  cnwunicntions znne was the  r e swn-  
s i b i i i t y  cf t h e  C o " i n g  Csnaral, I:! Air Defense cOr.md, 
A r t i l l e r y  Ir i te l l igence Service was the resoonsibi l l ty  of subordinete 
cr63 del'tnse cnlumndws. 
was ef iec tbd  through f n t i o i r c r o f t  operatinns dettchmonts operat ing i n  
closr, Linisorl W i t t i  th ?ir  force  hir h r n i q  Ser!kc, 
ces  + n l y  :smiing '#as rt'aaoriably i f f t c t i v a .  
!rany small wits operltinl: i n  i s d o t e d  areas, t h i s  S 6 r ~ i C €  was e n t i r h l y  
lr?ckiuc. 
m y t i c u l n r  u n i t  f z i l e d  beccust: of i r x b i l i t y  t o  imintoin cnmLunicat ims.  

; .n t ia i rc raf t  

i n  k r g e  r r  imsortant dc-fcnses, enr ly  warning 

In such insten-  
llmctver, i n  t h a  case of 

Daring sovenent p s r t  o r  cll of thr ,;ir Larning bervicv for a 

L+9, knr Deuartinent DOCtrino Recuiriw Xndificstion. ;;a- Depnrt- 
m m t  doc t r ine  with rcspact t o  air warning provides, i n  g a e r a l ,  f o r  a n  
:.ir iiorning Serv ice  uniar control 
. d . m r ~ f t  i i r t i l l c r y  Intel l igcnce Scrvice under cnntrol  of  a n t i e i r c r a f t  
a r t i l l z r y  corimmiers. 
t egrn t ion  of the  two services i n  t h e  coilbat zone.2 Policy, as evidenced 
i n  t h o  Bblrjo of equianent, did riot contmpl.?te t h e  necessi ty  for t ? r l y  
w r n i n &  for- i s o l a t e d  uni ts  or tno general inadquacy of ear ly  v+:rhriiing 
from o i r  force  sources for  m t i a i r d r a f t  e r t i l k r y  aurposes. iloreover, 
i t  does not spec i f ica l ly  clcknowladg6 the need for  m r l y  warning for a l l  
n n t i t i r c r a f t  a r t i l l e r y  uni ts  i n  the c d e t  zone. 

a i r - force CRGW&S, ~d - e n  l\nti- 

It fur ther  orovides for  Liaison but  f o r b i d s  in- 

50, h j o r  Duviotions f'ron the Doctriw. 

a. During the i n i t i a l  phwe of th6 operetion on t h &  Contin- 
en t ,  F i r s t  ,!,ri:v coinbind the v!srning service (air force)  
a n t i z i r c r e f t  a r t i l l e r y  oneration detecknmt in one rn~xr ! .~  I n  an e f f o r t  
t o  cut down t h e  time lag,  Third ,!riqy >laced i t s  an t ia i rc rGf t  ooeret ions 
d*tP.chmmt i n  t h e  t n c t i c a l  control cantor of t h e  XI% Tact ica l  Air Com- 

center  and 

" d . 4  

b. E a r l y  warning rad,-Js (A?T/'rF6-2 x& camparablo s o t s )  were 
used a t  b a t t a l i o n  l e v e l  for  purely e a r l y  warning search purnoses.5 



SECTIOIU' 4 

51, General. i; survefi of the opinions o f  c o m d e r s  of a l l  
echelons of a n t i a i r c r a f t  a r t i l l e r y  i n  the m o p e a n  Theater regr.rding 
the oderiuncy of a i r  Warning systems v a s  m.de ~ r r l  conclusions drfiwn 
therafroni. 
Dtnar tmnt  doctrine i n  cer ta in  artias1, tho generd  conclusion i s  t t ~ a t  
it was inadequate in this ol)crBtion, ?nd  cer ta inly w i l l  be inadequate 
i n  any future  operations involving an erlcirly equippd r,i.th g rec te r  and 
swif te r  air paver. 
e a r l y  t o  peimit reedgin!: the cquipnent for  t h c  use nf di rec tors  by auto-  
m t i c  wee.pons uni t s .  

Reasons f o r  Inadoquxy of Present iir Laming Systems. Accord- 

Demi te  silccess of t h e  s:rstm implemented eccorcling t o  t . a r  

In par t icu lw,  r?ir warning w s  not s u f f i c i e n t l y  

52, 
ing t n  t h e  conaolidated opinicns obtained from t h e  survey and t h c  opin- 
ions  of' Ant in i rc raf t  Art i l lery Committee of "b?,Generd h r d ,  the major 
rdnsons f o r  t h e  inadequacy o f  Bir warning, i n d d i n g  a n t i a i r c r a f t  ar- 
t i l l e r y  in te l l igenco  service, Ere as  follot;.s:3 

a. Convnunicotions were not Rdequnte. Frequencies were not  
a v a i l a b l e  i n  s u f f i c i e n t  numbers; the  range of radios  wacr too  shor t ;  
s i r e  comnunicrttions were too slow; t n o  l i t t l e  equipent  was ava i lab le .  

b, No r e l i a b l e  m a n s  of  ident i fying a i r c r a f t  vras general ly  
avai leble .  
l y  f l i & t s  was too'slow, o r  a l together  l ack ing .  

Direct ident i f ica t ion  was leckin:! a d  i n f o r m t i o n  of f r iend-  

C. "he ellotimnt of a n t i a i r c r a f t  o?eratinns d etachnlenta was 
inadequata. 
was savers .  

The dra in  an u n i t s  t o  iinprovise arl n w n t  detachments 

d. m r l y  warning supnlied from a i r  force sources w 2 s  i n -  
Some ant ia i rc raf t  a r t i l l e r y  uni ts  were issued non-table- adequate. 

of-equipmat radars  t o  obtain t h o i r  own vrnring, but i n  i n s u f f i c i e n t  
nunbsrs and of types unsuited f o r  t h e  purpose. 

e. Generally, systems of  werning dis integrated during move- 
irie n t  , 

SECTION 5 

53. Cvnclusions: 

a. Early sir  wnrning beyond the present c a p a b i l i t i e s  of a n t i -  
a i r c r a f t  a r t i l l e r y  uni t s  t o  provide such rrarning was necessary i n  tho 
European Theater2 ard will be evcn more necessary i n  any f u t u r e  

1 Appendix No. 2. 
2 
3 
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1 operations. 

(1) Distmnt visual  observers w i l l  be i n e f f e c t i v e  a g a i n s t  
t a r g e t s  of t h e  fu ture .  

(2) The nlacinp, of surve i l lmce  radars et a p p r o p r i a t e  
dis tances  from any pro7osad narent f i r i n g  organiza- 
t i o n  would r e s u l t  i n  duplication. 

Spreading of purely surveillance radars  over  a:iprnn- 
r i a t e  dis tences  outomt ica l ly  reciilts i n  ?n early 
warning n e t  f a r  more extonsivu i n  a r e a  than  t h a t  of 
any contemplated f i r i n g  orgcwiaotinn. 

(3) 

(4) The required n e t  of surveillance r i l dn r s  i s  of such 
extent  and of such value t o  several arms ns  t o  
warrant control  by cormndws of conbined arms at 
a h i g h  leve l .  Surveillance with f i l t e r i n g  f a c i l i -  
t i e s  must be cap,-.ble nf.,dbtecting ard t r a c k i n g  very- 
hieh-speed tx-gets  including missi les  of c e r t a i n  
types. 

b. Transmission of  infortu.tion ns pr?cticed was inadequate  
i n  the European Thaater an? must be redesigned for any fu ture  opera- 
t ion .2  

(1) C o t m i c a t i o n s  for  an l i r  warning system, i n c l u d i n g  
f a c i l i t i e s  for automatic transmission, must be more 
pos i t ive  a d  mnre rapid. 

(2) Uniformity of equipnxnt must be universal ,  t o  in- 
clude combat u n i t s  served. 

Posi t ive means of ident i f ica t ion  must be incorpor-  
ated 

(3)  

c. r in t ia i rc rnf t  h r t i l l e r y  Ifitelligence Service, as such, 
must be confined t o  that, oLtainod so la ly  through t h e  surveil1,wce c a p  
a b i l i t i e s  of t h e  organic r8dar eguinnunt end n ? o r t s  from gun-sites. 
Any other system w i l l  nverlug t h e  generi.l a i r  warning s e r v i c e  ard w i l l ,  
therefore ,  be uneconcrricd. 

d. The persanml tr! operate R I I  a i r  wb!rning system m u s t  be 
provided, or mechmicnl ,and e l e c t r i c a l  nltms snbstitutod t h e r e f o r ,  

54. Recomndilt inns:  It i s  recornniended t h a t :  

a. A theater-wide ;,ir Lwning Service be develoned an i '  

function of t h e  Signal  Corps, d e r  cnntrni  of the thuz ter  comwrdar, 
with echelons thereof  atteched t o  ?ppropriate corm.nds down t o  nnd 
including corm cnd cmparp.ble l lvels .  

b. J m t i a i r c r e f t  A r t i l l e r y  Intelligencil Survicc be l i i id tbd  
t o  gathermg and disser ina t inr ,  informstinn obtained from organic r a d a r  
equipmcnt nnd renor t s  from gun s i t e s  through operations detachrwnts 
d l o t t e d  on t h e  b c s i s  of area defense; of corm :ad comparable nrens.  

1 P 51 Bibliography Par 50 
2 P 51 Bibkography Par 49 
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C. Antiaiscr:l.ft a r t i l l e r y  ogerations rooms and similar rooms 
of other intcrestod Fgoncies operate a t ,  gad i n  conjunction with, the 
air  uarning center bL tht? aopropricte level.  

cl. Sui tnb i i  posit ivo rmans of two-way t ransniss ion  of fil- 
tered intel l igence be developed, tcr include gun-site ard mmp:.rrc?.bl* 
levvels, and th:& these fiieans provide f o r  i d c n t i f i c s t i o n  betwecn air  and 
ground . 



55. W r d i n n t i c n  in Cenere.l,l f i  mcjor d i f f i cu l ty  in  the coordi-  
nat ion of antiaircreft e r t i l l a r y  units in the combat zone i n  t h e  Euro- 
pam Ttea ta r  erose frcm the orgenizet im of separate ba t t a l ions ,  and 
the frequent cbangcs in attschments of these ba t te l icns  t o  higher heed- 
quarters.  
f olloPls: 

Attochmcnts of e semi-prmenent nature were gonerally 8 s  

a. hnr autometic aaepcns battelicm (mobile or s e l f -p rops l l sd )  
t o  an infentry d iv i s ion ,  

b. Cne automatic aeepms br t ta l ion  ( se l f -propl . iod)  t o  cn 
srmorod div is icn .  

c. h e  grou$ end two cutonetic weapons bnt te l ions  (mobile) 
t o  R corps. 

In each army a brigfido, x i t h  twc or morf. pttechsd groups, fGrm€d t h o  
semi-porm~nont framwork of the an t i e i r c ra f t  defmso of the army are&. 
Tha  remaining u n i t s  f amed  P pool of battalicns'which v e r ~  s h i f t o d  beck 
and fo r th  bctwean thr, army and its corps, ond botrreen groups in t h o  bri- 
gade t o  supply such covsrege of objectivcs in thr rhole combat zone PS 

was deembd necessery. 

56. Coordinaticn in t h e  brny. 

a. hlthough the  brig& comwndw wcs j n  commond of a l l  
Ant ia i rc raf t  t roops  in tho eroy area, ond responsible for t he  defcnso 
of in s t a l l a t ions  locetod therein, t he  coordlnotim of the  dDf6nS6 was 
in t h e  hands of t h e  a n t i e i r c r n f t  officer a t  ermy heedquarters, P t  luost  
eo  fez os  the d i spos i t i on  m d  eovemcnt of troops v:ert) concerned. By 
v i r t u e  of h i s  pos l t icn  on t he  ermy s t e f f ,  the m t i o i r c r e f t  o f f i c e r  not 
only hed ccmpleto knorlcdgo of the  curront disposit ion of c n t i o i r c r e f t  
t roops ,  but he a l s o  knew t he  future commitments planned and t h o  a v c i l -  
a b i l i t y  of roads fo r  mavemcnts, vhich jnformotion W F S  not r s e d i l y  e v s i l -  
nblc. t o  the brigfide commender, e s p c i d l y  in moving s i tue t ions .  Thus, 
gonernlly there woro two coordinetors of the def€nsc: 
o f f i c e r  for movement w d  d ispos i t ion ,  rmd tho brig,.de COmnmder for 
other operetions. 
telicns under tha  brigoda m d  i t s  ettochcd groups chsnecd, some being 
deteched for at techmmt t o  CWFS end vice vcrsc. 
t i o n  was i n  progress, t h t  brigeda hcd 8 r a p i d l y - c h g h g  assortment of 
bot tn l icns  pessing through i ts  cont ro l .  Constent l i a i s w  botroon t h o  
brigade commmdrr end the  ermy en t i c i r c rn f t  o f f jcer  we6 maintainad for 
planning fu tu ro  defenses s o  fer os  thby could bc anticipctad.  

t h e  m t i c i r c r n f t  

As the  :itue.ticn chmgsd, th6 numbor end typo of bet- 

Lhan a p u r s u i t  opere.- 

1 

2 

EXceptiCns '60 thE ruks  Outlined hmoln occurrep,of C O W S O ,  but worg 
n o t  such P S  t o  d i s t u r b  tha m p i n  trend hcrcin s a t  forth.  
In t h i s  chcpter the words ttbrigpdol' end ng-ouptt nre used t o  denote  
headquertors pnd headquertors bn t t a r i a s  end ero not "nt  t c  lncludo 
nny subordincto units. 
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b. Coordina t im w i t h  the  t a c t i c a l  a i r  commpnd for  ear ly  warn- 
ing K E S  e function of the  hrigede commmder through h i s  e n t i a i r c r a f t  
opsre.ticns detachment. 
including d i V i s i O n F l  end corps uni t s  through o p r a t i c n s  booms in the  
corps and in  t h e  brigede groups. 
ccordinetor whcse funct icns  extended beyond his own area. 

T h i s  eerly varninE was furnished t o  ~ l l  u n i t s ,  

Thus, the  brigade commander become e 

c. Coordina t im between army and corps was effected through 

The l a t te r  made h i e  request f o r  bat ta l ion attachments (usually 
t h e  a n t i a i r c r a f t  o f f i c e r  m the army s t a f f  and the g o u p  commander i n  
corps ,  
gun b a t t a l i c n s ) ;  tho former rwked out e aolutico i n  cmjunct icn with 
the brigade commander and tLe corps vas furnished what pias avai lable .  

d.  Coordinat!on ocrcss corps and army boundaries was a func- 
t i c o  of the army a n t i a i r c r a f t  off icer  ~ i t h  a minimum of consultation vith 
army group. 

57. Loordinetion ln  the Garp . The dofonnae of corps uni t s  and 
i n s t a l l a t i o n s ,  jncluding the poto%ion 'cf such importent object ives  
in divis icn a rees  as could not be rjrotected by division b a t t a l i c n s ,  was 
e f u n c t j m  of t h e  group commmdsr in  the cmps. Iie procured the neces- 
sary uni t s  thrwugh the army a n t i a i r c r a f t  o f f icer ,  and coordinated t h e  
defenses and a t tendant  a c t i v i t j e s  in conference v i th  the conmanders of 
bj s attachod b a t t a l i c n s  and, \*!hen necesssry, rith tt.e commanders of d i -  
v i s i m a l  ba t ta l icns .  Lecklng command of the bet ta l icns  attached t o  d i -  
v i s i c n s ,  be coordjnated defenaes across divis im boundaries by mutual 
agreements p i t h  t h e  b a t t a l i m  commanders cmcerned.l Such of h i s  troops 
as occupied pos i t ions  in d i v i s i m  areas cus tcm~r i ly  effected roordina- 
t h n  of' movement and p o s i t i m s  themselves bj l ia ison v i t h  divis ion s t a f f s ,  
and wi th  a minimum of assis tance from the  group. Coordination f o r  fire 
di rec t ion  was e f fec ted  thrcugh an operations row jn d i rec t  communicp 
t i m  with en a n t i a i r c r a f t  o p r e t i c n s  detachment a t  the  army bripade.* 

5f. CoordinotLm in the Divis im.  The conmender of the  e n t i a i r -  
c r a f t  b a t t a l i m  attached t o  t h e  divis ion was responsible f o r  t h e  protec- 
t i c n  cf the d iv is ion  units end i n s t a l l e t i c n s .  
worked through d iv is ion  a r t i l l e r y ,  end in  others d l rec t ly  under t h e  d i -  
vis ion commander. Coordination vas effected internal ly  by p c r s m a l  
v i s i t  and apaament or through liaison and, oft.en, by attachment of bat-  
t e r i e s  t o  combat commends an2 task force:. Coordination across  d iv is ion  
boundaries vas ef fec ted  through mutual agreement or by cmsuLtat ion with 
t h e  €roup commander a t  corps. T h s  system8 lore not uniform and dopended 
upon porscnol i t i fs .  Early warning, vhen obtaincd, came through t h e  corps 
operat ions room. 
na t ion  f r o m  above end no  early rwning. 

In some divis ions,  he 

In  moving s i tua t icns  there vas, e9 a r u l e ,  no ccordi-  

U T I C N  2 

59.  COOrdinstiM in hear of the  QrouD hear A i r  Bounderg. The 
a i r  defense of t h e  communicotims zme and of an moa extending forward 
t o  a line h m n  as t h e  Army Group hear Air Boundary, was a r e s p o n s i b i l i t y  
of t h e  tommending General, M A i r  Gcfense C " n d .  
i n t o  major  areas  containing importent ins ta l la t ions ,  end t h e  e n t i a i r c r a f t  

Thr 5me 88s dividod 

1 
7 

P 49 Bibliography Par 16,. 
E 1,g Bibliography Per 20,  
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p r t i l l b r y  dofcnso cf w~ch ‘WSS 5ssipe.d t o  an m t i e i r c r a f t  brigede. 
o p r s t i n g  in  cwjunction with e cormend cf the a i r  force, thc m t i a t r -  
c r a f t  opwa t i cns  dGtachXnts ’+ere placed under ccntrol of tZc air  fc rce  
cor.trol cen ters .  

a id  ti deputy ccflmnder f o r  o p r a t i c n s ,  vho moved v i t t  a fcrvard eche lc t~ .~ ’  

l.bsn 

Coordination in thG zone of the D. Air Defense Lornrrand 
ackicvcc! by unifiod command through a dcputy chief of stoff f o r  plans 

60. &ordinetion Across the Arm Group hser a i r  Bcundery. As en 
army mwfd f C r l ” i i ,  the Zcfcnse of ins ta l la t ions  in its re= W E 6  vfas 
8ssumnL.d by en t i a i r c rh f t  a r t i l l e ry  units of the G. A i r  Lefrnse Command. 
Lince tho necd for an t ia i rc ref t  a r t i l l c r y  units in the advenco, and the 
aovvtmtnt of thc army r em bcundmy could not bc fxpc ted  t o  coincide,  
tharc  vas f s t o b l i s t x d  an Army Group FL6w A i r  Bcunderyl r;t,ich formed the  
dlvidinng l l n c  Of responsibilitJr for a i r  deffnse betwen the armirs end 
t h t  M kFr Dufense Commond. Arrangements fcr moving t h i s  line ~ 1 6 r e  e.f- 
f sc tod  by agreement betmen the army groups and tke M riir Dafcnso Con- 
mand . 

e 1, Cw-reticn hhRLNh. This operation i l l u s t r a t e s  th6  p r h c i p l a  
of unity i n  coordination i n  a task force? The tGw”dUIg Gcncral, L9th 
~ n t i a j r c r a f t  D t i l l c r y  Br i p d e ,  coordlneted tk Zofcnse of a c6 r t a in  
p o r t i o n  of t ke  invaded t c r r i t c r y  upon eIriv81, erLd of t t t  r n t i r e  L m a r i -  
em scctcr  as soon K O  ccntect botvesn t h b  Lnited btet6s  blEn€nts had bsen 
t f fcc tcd .3  he coordinated the  en t i a i r c ra f t  defense r i t b  UE E i r  fcrce 
commendor pi-oncnt. 

62. Lonclus ia~s .  Ccordinetion rould beve been mcre ecmcmically 
EffECtud if the soninr cn t i a i r c r s f t  c f f iccr  commanding troops In a major 
command had else b a n  ths  an t ic i rc r t i f t  @fficer on thf s t a f f  Cf t h e  com- 
mand. 

6 3 .  heccmmmdatim. It is  reoommendtrd thc commmdlng o f f i ce r  of 
tkc  vajor an t i a i r c ra f t  a r t i l l c r y  u n i t  r f t h ln  a cmmend be a l s o  desig- 
nntcd es  thc an t i e i r c ra f t  c r t i l l c r y  s tpf f  officbr of t h e t  ccmmend.4 

-I- 

1 Y 51 Eibliogrnpky Far 45. 
2 1 50 Bibl iofpphy Pt r  ?L. 
3 P 49, 50, 51 Bibliography Par 23, 24 end 53. 
6 Thjs subject fs complfitely covtrcd in th6 Thcetsr Cnnnrral Eoard 

Stuay on tomend,  Staff  and hdmhistreticn O f  Antieircreft  & t i l l c r y  
Units. 



64.  Background. 

8 .  J i l o t l e s s  Aircreft, a relhtivel;. small, eutometicslly 
c m t r o l l e d ,  j e t - p r o p l l e d  mcncplene, carrying nesrly a tcn of kigh- 
explosive,  mads its first appearance es B %oym of rer m 12 June 1444, 
whsn fow exploded In 0 0  suburbs of south Londm. T k i s  a t teck  marked 
a new phase in warfsre--s corrying plpnc: t a i n ~  secr j f iced  in tiringing 
its boab-load t o  the cb j tc t ivo .  U n t i l  near t h c  rnd cf horld : sr XI, 
p i l o t l e s s  a i r c r a f t  ccns t i tu ted  a formideb16 clemcnt in t h c  Csrmens' 
lang-range counter-offensive end p e c t l c 6 l i y  rcj&h-Fd t t c i r  USE of strm- 
tEEic bombers. 

b. New and Eesimeticn.  

(1) Gsrmcn d e r % V R t i C n .  F i lo t less  e b c r a f t  wes tbb forb- 
runner of a long series cf secre t  arapms rl- ich t te  
Germans hcd tbrcatrnrd t c  uee s p a h s t  Fagland. Ita 
code dcsigneticns were FZG76 Rnd @-lGg. Ecvxver, it 
was intrcduccd t o  the acrld tk.rougk b r c a d c ~ s t s  by t h s  
German kinistry of Fropagandc es Vsng~.encb hoepcu 
Numbrr Cne--later sim<ply V-1. 

(Zj Allied version. The Al1 ic . s  haw veriously ( c f f i -  
c i a l l y  end unofficially) c d l e d  t t i s  ccepon V-1, Fly- 
ing Bomb (or FE), D i v e r ,  B u m  Bomb, Locdlc Bug, and 
P i l o t l e s s  Aircraft (or  TAL), TO evcid cmfueicn  with 
"vsngesnce" vwapons of the rockct t y p  ( iocluded i n  
Censral Board Study, V-2 R o ~ ,  and for t h c  sake 

. of brevity, subjcct  reapan will bcrtiinsftcr br c s l l s d  
FAC . 

65. Phys ica l  and General F l i a h t  Lberec t t r i s t ica .  

R. physical. In gtncral outwad oppcarancE thb )EL is sfm- 
i lar  t o  6 small cc twcnt imol  t y p .  monoplmc, t h c  mein difference b c h g  
e tuba-like, sup-imfosod jot-motor , i rs tcad of the f e m i l i a r  engine 
end proptiller. Its pr incipal  physical charac te r i s t ics  are 

(1) 

(2) 

Y,ings -- mcno-mid-wing t y p ,  t o t a l  span 17.5 f6et. 

Overall length -- 23 f e e t  (from f r o n t  of fuselaga t o  
rear of j e t ) .  



Barhead -- 2,2& pounds. 

Fxplosjvc -- 1,660 pounds (included in r1cigk.t of 
Ksrhoad). 

Fuel -- 150 g ~ l l o n s  (any low gradc cmbustible,  op- 
proximatsly 30 oc ten t ) .  

tropulsicm Unit  -- Argus-type jet-motor (mounted on 
t o p  o f ,  and protruding bryond , thc fusc lepc) ,  

T a i l  ssssmhly -- Single f i n  and rudder t y p .  

L c n s t r u c t i m  -- d l l  ne te l .  
etbd plywcod in wings and fuselegc).  

T c t d  1reigk.t -- L,,S5f pounds. 

( h t e r  models incorpor- 

b. C o l l t r o l  in f l i g k t  is cccomplist.cd by mans  of e m a p r t j c  
compass and arcs .  
c l r t t r i c a l l y  ccnnocttd r i t h  tkc m p p  t i c  ronpcss. 
oarb  other end t l u s  kecp e ccnt jnuel  chrck a accuracy cf ccurse. 81- 
t f t udo  i s  a l s o  ccn t ro l lod  by tke master-ccntrol-pro in conjuncticn 
with en a l t ime t r r .  Controls  f a  p i t c k  and 5e1 nrv dsmFd by a pa i r  cf 
gyros ~ i t h i n  thc automd.ir p j l o t .  

Thc m&etcr-ccntrcl-&yro a c t s  RS c comppss end is 
Thc t r o  compnsate 

c.  A i r  r m g c  is c m t r o l l c d  by e distoncc rccnduring drvicc 
c p r e t c d  by R p r o y x l l f r  mountcd on t h r  nwc of tlx xrrteod. 
PAC hes  reechcd a predctfrmintd sir renpi t t i s  d w i c f  s t e r t s  a scqiience 
of a r t i a n s  rb ich  first shu t s  off t h c  f u e l  supply t o  tkc jot-niotor, then 
drpresces  th6 s t a b i l i z e r  ccntrcl surfflws, ceusinp t h t  I;& t o  dive t o  
t h e  ground. Thc maximum range of tho  € A  is 250 miles. 

Men the 

66. LCjtailrd F l i g h t  C h e r e c t w i s t i r s .  

8. &eu~~<d~, ! l i ty .  
ccnstent  s p c d  md a l t i t u d e .  
flmn in B s t r s i r h t  course, but it con br s e t  t o  make me tu rn  up  t o  45 
d o p e s  a t  m y  timc during its f l i g h t .  

T ~ D  indivlduol F& is  sot  t o  fly e t  a 
In d i r e c t i c n ,  it ie elmost inver ieb ly  

b. '&-!.Etea of T r a w l  i s  ccnstnnt  during f l i ~ h t  m d  t h e r e  is 
no  p o v i a j c n  for GdjUSting tLit: r a t e .  The avtrege speed of 5,000 P k ' s  
i n  thp htYOrF e t tock  W A S  ?5C m i l a  prr h c w .  hc tue l ly ,  only somc Jxlf 
dozen ccm6 in flt less t h m  300 m J k s  p r  hour m d  €bout  thr. scmi; numb6.r 
n t  more than @O milts per how. 

c .  i - l t i tudo  is  predetermine.d end, uhcn roeched by the €& 
FLftC,r t.?.kt?-Off, i E  C D n s t p J l t .  :rltitUdCs cfin be SElCCtEd a d  p C - S € t  from 
600 t c  10,OOC f s a t .  Al t i tudes  ktroon  &,COO and 5,000 f t e t  we10 Eoncr- 
ally uscd 6gObS.t Lmdm,'vhJle 5,000 f c c t  FOS normd on t he  c.ontinent. 
In  the  AntrerF a t t a c k ,  t he  cvrrerc- f ixed  p l t i tude  RRS 3,000 fc6 t  ond wos 
stldom exceeded. Some cimc In  r t  less then 3,000 f c o t ,  u s p c l o l l y  those 
from the  north. 
t o  launching Bites, they hrd no t  y e t  sttained thcjir o p r e t i o n d  el t ikudo.  

These wCjre, sti l l  risinE s ince ,  because of th6  neerness 

. dl V u h c z n b i l i t y .  The PAC provcd t o  be e d i f f i r u l t  t a r p t  
It W P S  smell in  s i ze  end rugged In constrvcti?. t o  destroy. Its 

1 The eminent L n g l i s h  s c i s n t i s t ,  Mr. Duncon Sendys, Chairmen of t he  V - 1  
Committee for t h s  defenec of London, reported t o  Perliament t b e t  t h e  
FAG i s  c ight  t i n e s  herder t o  destroy t h m  NI OrdhRry plene f lying 
the  same c w s o .  
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normal o p r o t i n g  e l t i t u d e  usually pleced it beymd the most Effective 
ronge of cutomcltic weapcns. 
v;cspons, they seldom succeedcd in  dcctroying e. I& or in p r m m r n t l y  
db f l sc t ing  it from its pre-dcthrmined courst. 
sivc charge c.f the. LOmm p rc j sc t i l c  F P S  insufficiont t o  secure the  de- 
sired d e s t r w t i o n ,  md the rokot pi2ot 116s eninrntly successful in mein- 
t s ln ing  d i ~ ~ t i M l O l  s t e b i l i t y .  Cn the otbrr tnnd, t h e  d t s t ruc t iva  ef- 
f e c t  cf thc  :@mm s h f l l  s e s  omple, but t h e  F L ' s  customery a l t i t ude  RBS 
unfavurabk t o  SOmm gun bct.tc.riEs (or  B i t i s h  3.7's). Tho gunn6xy and 

t b c  dcfsnss cf London md rG6ching o climax in the defbnsc of h t v e r p .  
Tkss drfcnses v i11  ;)E discussed in p r a g p p h s  65 End 70 of t h i s  study. 

Lvcn vhsn kits ver6 Obtain6d by eutometic 

In most cases t h s  explo- 

t Q c t k & , l  p o b k  RlE V*r€ 50lVGd r i t h  hCrGFlhg SUCCESS, bsginning Vlith 

e .  Accurecy, The eccwe.cy ccf:icvtd by PCIC lnunchcd from 
d i f f t r c n t  e.rws is tabuletcd bclov-. 
frcm t h  %on poin t  of imrxct ere cxcludcd. 

hounds f a l l i n g  more thcn 20 mjles 

- TFrffCt h t t p c k d  h c n p  Ijrvieticns in Milos 
(Yilosj L C ~ Q E  L r t c r e l  

,QiTZEF.E, from North :.c 5.e L.7 

L&GL, f roa  soutk-Ennt 75 5.e 5.1 

,.NT\r&P, f r o 3  North-Lest 110 5.4 6 .. 1 

J i T h L W ,  from bouth- I .~s t  135 6*1 6.5 

Thost f igurrs shop t b e t  rnngr eccurccg yes ncarly ind6pendbnt of tho  
d is tance  of t h e  t e r g t t  from the hunching crea but t h r t  l o t e r d  accu- 
rccg dscre.esod slowly c5 tha rmge fncrecsed. 

SFLTIW 2 

6.7. S t r a t c c i c  rnd PsycholoEicc.1 Lffectiv6ness of PAC 

E. PAC ceuscd l i t t l e  d e m r p  t o  Llliad militcry materiel  end 
L i v i l i m s ,  hcwbvcr, yere not s o  f m t u n r t e .  r c l a t ivc ly  f w  C F S U r l t i i  s. 

Tt.6 PAC bomberdnxnts of London rnd i a t w r p  dcs t rqcd  cn h c s t i m c b k  
mount  of p r o p x t y  md k i l l ed  or vouided tbcusends cf p o p l r .  The pin- 
cipcl s t r r? tcg ic  c f f r c t  of PAC on t hc  ihllicd we1 c f fc r t  wrs t h e t  it rc- 
quirrtd tbc cmplgmbnt of l e r p  emounte of mt iPJ r r rn f t  a r t i l l e r y  t o  ccm- 
ljrt j ts  Et twk.  The ifitwrrp dcfense,  fm exrmple, ccnsistod of spprmti- 
mntGly lt!,OOO t r o o p s ,  2G@ 90mm puns, U F  3.7 inch ems (Br i t i sh ) ,  1FE 
40mm p s ,  snd 72 seerchl lghts  (Er i t idh) .  Some idea of ttt- cmount of 
suppl.ics ccnsumcd by tho  def tndcrs  of in tvr rp  during ttt. f ive  months 
csmpoip may be gsinrd from t h ~ e o  figuros: 3,;55,000 sendbcgs, 532,000 
rounds of hsevy cmmvnltlon, m d  cvcr l,GCQ,C@O pllons of gt-soline. 
AgP.inst t t i s  dcfensc. thc Ccrmsns cmploy6d not over 2,500 men. 'From a p  
pr 'aximtfly s i t e s  tk.cy leuncktd en nviregr of ?5 PAC d r i l y ,  with E. 

p e k  of 160 l s m r h e d  durinp th t .  2 4 - i - 0 ~  period 15-16 Februory 1445. 

b. Psychologicrlly,  PAC ked e ccnsidereble e f fec t .  Thouscnds 
of A l l i e d  t roops ovcr whom they f l c r  - md qui te  frequently lmdtrd 
amongst - wrf kept in a continuous s t o t c  of nervous tension. hhsthnr 
by d c s i p  or by molfvncticning, mony PAC f c l l  nnd txplodbd  long t h s i r  
p r t b s  t o  the objc-ctivfa. Individuals could teke frn protactivs mces11rO~ 
-pinst P'L, for, elthough PAC werE ee.s l ly  recognimblo by s i g h t  ar 



sound, there  dmYs W R S  uncerteinty a s  t o  where or when they might 
f e l l ,  Evtn one severa l  miles t o  R f lenk  might a ids-s l ip  in end s t r i k e  
from t h r  r e s r  if the j e t  motor cu t  Off or r.ss damegfd by f h 6 .  
They were launchcd in fok ,  reln 01' snm. 
a p p a r e d ,  s e c s l d s  a p a r t ,  from me d i r 6 c t i m J  elthough for t k c  m o s t  
p e r t  they came sporadicnl ly  throughout the d b y ,  so t h e t  no i c l r x p t j c n  
we8 possible. The c f ra rnc t r r i s t ic  r o e r  of the motor in f l i g l l t ,  t h t  
stream of flem f l y i n g  t o  the rear, the cutoff ,  s i l c n t  divc,  end vio- 
l e n t  detonation caused so ld ie r  md clvi l ien d i k e  t o  wonder w i t h  mi- 
vcus rnxicty phether  cr not  < a c t  Ppproeching PAC would cut  off mr! divc 
i n t o  h i s  immediPte rrm.  A!nmgst so ld i c r s  in tbc kt.G m e n ,  P;L NCS tt.e 
subjec t  of more c c n v e r s ~ t i c n  t h e n  m y  other PFPFCO. 

SometjmPs a s  mmg ES e i g h t  

SELTIa 4 

6F. Gmerel. PLC defensos r e r e  set up n t  v r r icus  t i m s  for thG 
defense o f  t h c  c i t i r s  of Lcndon, Antrerp, Liege, Brusscls and M Q ~ s -  
t r i c h t  (VK5552). Briaf  d w c r i p t i c n s  of t k c  defenres of the f i r s t  
t h r e e  c i t i e s  @rQ given bclov:, The h t t e r  two P ~ C  n e t  covered, me hav- 
ing hen e n t i r e l y  n Bri t i sh  deftnce end ths  other nGver heving basn 
subjected t o  e t tack .  The t o t a l  P& launched UI Lcndon during t h e  pr- 
Id i n  which drar icpn u n i t e  pmt ic ipe ted  vas '7,530, of which 1,651 were 
destroyed by e n t i n i r c r a f t  v : i t t  re1 b6b( credited t o  Lmaricen wits. 
Destruction by all a i r  defense methods, including use of c i r c r R f t ,  to- 
t n l e d  3,7e7. 
Londcn. Gf  t h e  5,000 PAC lamebed a g o h t  Cart incntel  t e r g s t s ,  over 
5,000 were d i r e r t c d  Fgeinat h t r e r p .  
f m  various rE-osms f a i l t d  t o  t r r i v e .  
by r a d m  on n COUCGB r'bich r:ould hevc h i t  the c i t y ,  thE; o n t i a i r c r c f t  
defcns6s destroyed Z,lP3. btwoen 2,000 end 3,GOO PAC wore lcunched 
ngalnst  L i e p  with about 1,OW Inc idsn ts  occurring r l t h i n  the c i t y .  
Tho F& s t t c c k  on Licgc 1rutc.d frcrr r e r l y  in October 1944 u n t i l  16 Le- 
camber 1944, but  t h a  c i t y  W E S  d6fcnda.d by en t ie i rc rnf t  only from 23 
November 194.4 t o  11 &.ccmtxr I?&!,. 
gegod, of vhich 'E werc claimed d6stroyCd. 

Therm were, hmever ,  a to to1  of 2,3L1 i n c j d m t s  i n  Grtretsr 

Weny wera r lde  of t h e  t a g b t  OT 
Of t h c  2,35'L. wbich n'61'~  plo t tcd  

T t w e  W P S  n t o t a l  of 392 F X  an- 

69, Dsfsnse of Londcn. 

e. In to l l ip rncs .  Through vhrious scurces of intGlligtnCG, 
tho B r i t i s h ,  as ccrly 8s April I%.?, rere in posscssicn.of considtireble 
informptim M t h s  subject  of C u r m a n  p l m s  t o  employ lmg-range bcmb- 
erdmtnt rtapcxls. This  informrt im includcd rccurptc ost imetcs  of t h €  
c h o r a c t o r i s t i c s  of PAC m d  cf t h t  planned incttcd of c.tteck. 
informetion K&S ndded which included thG locr t icn o i . t t &  msin ExFfri- 
mtntel  s t p t i c n  Fnc! fec tory  p t  honumunds, Germy,  (W532) end e num- 
ber of lounchinf sltts undor ccns t ruc t lcn  elcng the French coast. Fur- 
t h e r  informaticn indicstcd tkt  F t X  Ett tcks  cFeinEt Laidon c w l d  bo 
expactcd not uprl ier  than F'obrwry 1944. 

Soon o t h t r  

b. m. Thr Dr l t i sb  reec tcd  vjgorously and promptly by 
bombing the experimental s t r t i o n ,  f e c t a r y ,  end leunching s i t f s .  In 
n d d i t i m ,  the  l j r i t i s h  Ant ie i rc rof t  tlrti1lm-y Gommand mcds sxtcnsivr  
plens for an e n t i a i r c r a f t  defense. 
t h e t  the  tmsr icm equiment  ( thc SCh-5CL, rodcs, X-9 d i r e c t m  end rsmote- 
ccnt ro l led  guns) would be fer  more o f f t c t i v e  than sx ie t ing  B r i t i s h  
equipment. 
t l c l p e t e  in the  doftnsa of Lcnda-i. 
code word ChOSSBOb. 

Results of t h e i r  study indlcnted 

Suprema H6adqUPrtCrS decided t h a t  AmbrIcPn u n i t s  would p r -  
This  dafunso project  was givcn th6  

Plms w m f  comploted Jn Gecembsr 1943, end it B P S  





Germeir e t t s ck  by PtL was b o h g  plennfd. &bcut ten dsys l r t G r  t h c  a t -  
tRck on iatrarp bcgm. 
Air k f s n s e  Commend t c  deploy threc  p be t tn l . i cn~ .  It vas r b e l i z o d ,  
~ C V I ~ V E ~ ,  t he t  t h i s  s c r l e  cf Rnt i a i r c ra f t  e r t i l l e r y  WRS inadequete  end 
a d d i t i m p 1  u n i t s  V m f d  request td  wid Eredually crrived.1 

as' 10 Ncwmber 1744, ttc defenss ccnsisted cf t r o  mti -  

Cn 15 OctGbbcr 19W+, orders F O ~ Q  issufid to I% 

b. 
e i r c r E i t  P r t i l l e r y  tTigeCies, four  e n t i c i r c r n f t  n r t i l l s r y  ~ o u p s ,  s even  
pun h e t t d i o n s  , + t r , c  rutomatic 1 E F . ~ L ~ S  b r t t e l i c n s  mnd e. L r i t i s h  seerch- 
li@-t rcgimrr!t,C 
irrcgulcrly-shr.pt;d i n n c r - e r t i l l t r y  zcno,3 th6 unusuel pc t to rn  of Khich 
Ni!S crxsrd by tho prsscncc. of opei : t icnsl  r . i r f i6 I .d~  i n  %hc. v i c i n i t y  cf 
A n ~ P G r ~ .  The n t t s c k s  Ccn thuF l ly  ~ I G W  in numbm and b6.gcn comhg  from 
vrricue d i r s c t i c n s .  I n i t i a l l y ,  t hey  crina m l y  f rm t h L  scuthscst ,  but 
on 16 DtcGmbw 1Sf ,L,  rcncurrcnt ly  v i t h  thc &ginning c.f thc; Cwmm of- 
f e n s i v t  In t h e  t.rdenn65, nrn p,ttncks I x g m  f r c s  thc  northcFst .  There- 
f c r e ,  t k 6  drfenScs hfd t o  bc rcdcployc c',4 end ccnt inueJ  r cdep loymmt  
t h t r e c f t c r  bcccmn nccoss;ry t c  meot f t t a c k s  from ncr. d i r o c t i c n s .  & 
mid-bcomb6.r f i v t  gun bc t t c l i cns  Pnd uie cutomrtic seepons bPt te l ion  
h;d hcirn rddod t o  t h t  defcnuas. 

This scErchlight rrpimcnt v e s  d6plcyed t o  m m k  ttAs 

c. Th6 Pic pttnck continutd end . . lsc thb :sdonnas offl-n- 
sivc p h r d  LTound r r p i d l y .  Thc f i c l d  e r m i L s  cr l lod  for rcinfwcing 
e n t i r i r c r e f t  ert i l l .c.ry units. Five gun end three  eutomatic eeopcns 
bPttf.licms c'crc mdfrcjd frcm thc ;.ntv:clrp dcfcnso for this job. Tho 
r rminlng  Lmcrican units WGIC SUpFhumtc+d by twc E r i t i s h  h w v y  e n t i -  
e ircr eft  r cgiments .5 

c!. Ttrrc: :'es n o t  much f u r t h e r  c t rngc  fi thG dsfcneo u n t i l  
cbcut  11 J c n w r y  1545, rlim thc Ardcnnos cffansivc hsd k a n  c rushed  
snd scmc of t h c  units h ~ 6  r c tumod  t o  Lntr-crp. Inesmucb 8s t h o  scuth- 
sest c t t acks  band l c s s m e d ,  end t h  n c r t h e a s t  SBttpcks h d incrucrscld, most 
of t h e  r6turninF u n i t s  Y'crc c'oployed in tb f  nhthcfist .  d 

yore incrcF9ing d F i 4 . 7  wo r ec to r  c m t r i L i n g  t o  fFV@a-nblG r c s u l t s  
was jncrwscd. prcf ic icncy i n  h u n n t r y  by p r s o n n b l .  Thc mrjor f r r t c r  
FIRS t h e  uss of proximity f u m s  ( T  lS), mcde osjxcie.lly f o r  t h i s  do- 
f cnso  end nay pv r i l eb lc  f n .  t h e  f i r s t  time. Thc nc* fuze p r o v i d r d  for 
c m l i o r  Sf.If-dGStrUCtion, thus p r m i t t i n g  its sefc use c t  Lover cncloa 
cf r . lcvrtion th rn  Bar€ fcrmerly pGSSibh .  Tht i"€diPto effect, of t h i s  
f ce tu ro  vcs t o  i n c r s ~ a r  thr number @f t f r g c t s  dcstroycd in t h c  a i r  f r a n  
15 plus t c  31 p lus  percent. T t i s  improved pcrfcrmnc6 r a s u l t c d  i n  
f L w r  de s t ruc t ive  ~ x ~ l c s i m s  cn t b t  sound.  
t c  be ovurcome. 
s u f f i c i c n t  t c  permit i t s  us0 except in the lcwcr thackets cf dcvc t ion .  
1;s e r e s u l t ,  t y p i c p l  courses wre f i r e d  x l t h  ttirec t y p s  cf ammunition. 
The guna v'ont l n t o  pction a t  e. levcticns R S  l cr  es 1M2 mils using t h e  
M43i.5 me~k~rnicpl.  fuze .  1.t 200 mils ( 1 F t t l P  roduced t.0 165 mi l s )  t h y  
s h i f t c d  t c  t f . 6  6t .mt  prcximity f U n G  T152, m d  r t  400 mils ( l a t o r  rc-  
duced t r .  ?X rr.ils) cbcn[:rd t o  thc T7LLC. 

c. By tk.is t i i m  t l i r  numbrr end r c t n t q e  of PIL 's  dostrcyod 

Cfr tn in  disedvent.?gc,s hed 
k t  no time WES thc supply of tho new T 152 typt; fuze 

Th6 CEC rf t h r s c  thrao t y p 5  



of fuzes  ccmplicRted nc t  cn3y the serv ice  cf tho piece but elso the 
~mmunitiGn supply pob lom.  
essary undcr the ccnditicns imposed, md the r e su l t s  e t t a in id  c ~ p b  
j u s t i f i e d  the e f f o r t  Rnd c r r c  t&n in  sclving the poblr;fi .  

c h n g o  cf d i r ec t i cn  G f  e t teck  k p m .  This attack. cm6 frca th.t ncArth, 
and the  lcunching s i t e s  w r e  sc c l c se  t h e t  it i s  sstimtted t t - p t  4c Fer- 
cent  of tbe  PAC's leunched would k e v ~  been h i t s  cn iatFerp k,cd t t r t  
c i t y  s dfifmses n c t  k e n  Gffrctive T h i s  ettack & C C ~ . O  quite SEI fcus, 
and t h e  deftnse WP.S COmFliCPtsd by t h ree  f e c t ~ r s :  
l e r g e s t  e i r f i a l d s  cn t t c  ccnthncnt ley  in thc zcne cf r t t r ck .  ncccasi- 
t o t i n g  sljecial rules cf f i re  end e l in ln r t ing  7C p r c e n t  c.f t k  pc.ssiblo 
gun FOSitiCnS h t h i s  RrFR;  seccnd, baceuse rf tt.6 p c x i n i t y  cf the 
enemy lines on the \Ired hivcr ,  thc time cf rmning we.s vrry sm~ll; Fnd 
t h i r d ,  the PAC's fltv P t  H very lciv oltitlide. 
frcm the  launching sites in the Frctterdem prfc,  mrmy t c rgc t s  pcasoe 
aver the  f r a t  b c l t  cf guns es lcv; E S  600 f e s t  m d  rcse  repidly.  

Hcirevsr , the prcccdurs follovcd I'-PS nec- 

f .  Towerd thc end cf January 1SL5 thr third end l p s t  me!cr 

first, cn6 cf tf.6 

Due t c  the. s t c r t  r#go 

g. Air %ernjng i n  the o th r r  zcnes cf opprG?Ch hcd bcen ex- 
c a p t i c n d l y  god. Arpprcximately e igh t  minutc s cf re rn inr  wcs ccns i s t -  
en t ly  receivtd M E d ' s  1c.uncbr.d frcm t k 6  zcuthcrst End ncr thcec t ,  but 
ahen they s t n r t t d  ctming in frcm the  n c r t t ,  the vrrninE tinc. dxcpptid 
t c  nn evrregc cf th ree  t c ;  fcur rinutes.  
fliehts cf ns mpny RS ei(;ht FLfs  Fer6 used in en ettempt t c  ctn:'usc 
the  defenders i n  t e l g c t  sclecticn.  These di f f icu l . t i r s  C'Eb C V C T C C ~ €  by 
assigning c x t r e m l y  nprrc? ncrmr.1 sfictcrs t r  oech h t t e n -  rnd scking it 
standjng prccedure t h r t  e bettc-ry f i r e  in sectcrs cther then ncrnp.1 
cnly Then nc  t t q e t s  weru nppceching i n  I t a  esslpel.  scctor.  
t acks  continuad frcm the ncrth m d  nCrthC.ESt but f e l l  off f r cn  t h e  
scuthsast .  
end cow nlmcst cn t i re ly  frcm the ncr th  and ncrtheest. L defense in 
greet depth P : D ~  cstnblishcd, using un i t s  f'rcm the s m t h e r s t  t c  b c l s t t r  
the  ncr th  ond ncrthepst b r l t s  of defcnss? The b f l t  mothcd cf def tnsc 
i n  depth xtls by f m  the mrst cffectivo. 

i;bcut thc srmc time multiplo 

T t o  ut- 

In Februery 18,!,5 t h t  Attacks reechd t h i r  hlghcst  pee.k 

During the pried Fekumy-  
Mcrch- 1915, the  cn t i e i r c re f t  t r t i l l c r ;  d6ftinSe rr Fched its ~ 6 G k  cf bf- 
f i c i tncy .  h i th in  e a l x  dcy p r i c d ,  e7 cut c f  41 E X ' S ,  cr 56. percent, 
Wore dcstrcycd.3 Curine the en t i r e  md cf t h i s  dct'snse nmp lir- 
le- 1 s werc diroctcd n t  ;ats6rp.  
here t c  thc d w i s i c n  t c  kcup tlx guns s t r i c t l y  belted a l rng  tt.a Laths 
frcm thc  t r u e  leunchjng sitrs t c  thG cbj6ctiVE. C L r m m  F9-plRnrs ::ere 
equippcd with ccrrying r r c k s  fcr PAC v h i c t  cculd be lcunchod frcm tk3cse 
plencls o t  scme prsdcs ip r t ed  lccpticn,  thus EivhE extremc mckiii tq t c  
t he  launching Icer t icn ,  This wp.3 pFr t I cu le rb  dlsccncerting, bec.-use 
if t h o  enemy hrd suf f ic i rn t  PFT s t rength  he r.culd bt eblc t o  lnunct FFnt 
e t t ecks  f rm p l l  d i rec t icns  e&pulst e t e r p t ,  thus meking CUT zcne dc- 
fOn6es i rpc tan t  in thcsc ereeb nct crvcrud. It X E S  CmthUel ly  nEcBS- 
spry t c  pmblu cn rhore thc t rue  leunching sites Were Iccf ted ,  c s  nc c-2 
infcrmoticn u1 thc subject PPS Ever e w i l F t l e .  L i t h  t h i s  tbzcpt P b q s  
i n  mind, thb  plennlnp st.Pff 1e.t-t. s p c i p l  dsplcyysent plFns UF t c  d r to ,  
so t h e t  shculd attpcks f r cn  011 bi rec t icns  stort, immcdiPte s tem cculd 
be t c . l u n  t c  ccunter them. Thi s  rppl ied  pr r t lcu l r r ly  t c  t be  l cc r t i cn ,  
thicugh RCtuel physicpl t e s t s ,  cf R vest  nwnber c f  rodar s i t e s  i n  crdcr 
t h a t  un i t s  cculd bc shifted 7,ithcut d e k g  f a  tbf r t tpck  ChcnEEd. 

This mpds it d i f f i c u l t  t c  ed- 

h. Items cf Gcnornl I n t c r r s t .  Gf the 5,000 P Z ' s  launchad 



pgzinst  &twerp, tnly 211 6xplcded v i t h i n  t h e  c i t y ,  end cf thoee 55 
w r e  n c t  rmgcgd by the defending ~ m s ,  beccuse cf res t r ic t icnE r;oinst 
f i r i n g  in  ncn-rastr ic t fd  PTJ'CELS. 

riere f i r e d  cn CnlY i f  reccpized  visuc.lly. The amunit icn supply vx.s 
axtrunely cr i t icP1.  On ecch cf t nc  per t icu lw nights, undcr very 
hwVY &tuck, PPFrcximatdy 15,000 rcunds =ere f i r ed ,  thers ty  reducing 
tho ove.ikblo s tcck C f  mnuniticn tn hand in the thee t t r  t c  R d e n g r -  
cusly lciv: level. In crdcr t o  ccnservc ommunitim, thc , y s  '::ere pr-  
mittsd t c  engege Cdy thcse to rge t s  directed tcmrd  the v i t r l  free.. 
Evcry cgm-bnttery cporeticns rccm p lc t t sd  terguts  v i i t h  r s d r r  end rede 
tho d6CjsiCn whethar c r  n c t  t c  angrge. 

T ~ r ~ a t s  nct  r i t h i n  dcsigpztcd er6e.s 

i. L€sSr-ns kerned  !n tha :.ntrerp defense e ~ e i n s t  Pi.G w r e ,  
in g€.nernl, n CCntinWtitn end devtkpment cf thcse p i n c f p l r s  brcught 
cut i n  thc Lcndcn clofrnsc. Ths f c l l ca ing  additicnel c i m e n t s  ere per- 
t i n s n t t  

(1) 

(7) 

The s i t i n g  end turnin; cf redars f t r  USL (;vGr lpnd 
fs  m e  c r i t i c 7 1  t b m  f r r  use tver wter ,  'mceuse 
cbf t b t  necessi ty  f c r  scresniig. 

The beltoc! dcfenae '&as fm ther dsvc lcpd ,  p c v i d i n g  
where F c s s i b h  10,OOC tc I2 ,OCC p r d s  bbtwacn b e l t s ,  
and betveen tho inner bel t  cnd the defended eree.. 
Th!s ar ronpr6nt ,  used chsre pcssible, effcrdsd mcre 
m p .  f c r  damegrd E X ' s  t c  f e l l  cn ntn-ccngestcd 
erecs and prevfntcd shel l -c lut tsr  cf cnc bel t  frcar 
blinding cr ccnfusing thc rt.drr c g r p t c r e  in  tho 
nsxt bel t .  

r ;utrm~tic  t7ee~cns w r e  fcund t c  be cf l i t t l e  cr nc 
velua P.gninet PAC. 

Ln e f f l c i w t  c m l y  v.Prning system is cf  extreme 
lmprrtenco t c  insure the nscessery d e p o e  c f  a l e r t -  
nuss rnd t c  minimize the etrein cn m n  cnd e q u i p  
ment. 

The t eb le s  c f  crppnizpticn dc n c t  ccntemplcte ccn- 
tinurus c p r e t i c n  f c r  extended perfcds. 

SpociR1 rulcs cf f i r e  must bc imprcvisad t c  meet 
s p c i a l  s t t up t i cns ,  v i t h  emphcsis cn e l l c w i n p  t h e  
VoRtcst Fcssiblc freedcm cf  Rcticn t c  the  f b o  
units.  

The hebittiel us6 cf %dvc  resul ted in de- 
cid6d imprcvfmfnt in f i r i n g  resul ts .  
p.ccise fuza-cutting, e unifcrm snd cccwete  "deed- 
time" end hr.ld the r e t e  cf f h  t c  dssbcblc;  l i m i t s .  

The efficiency cf t h t  @ins increasod vhen tt.e US6 
c f  pcximity fuze cver lmd ereas 18s authcriaed. 

fuze X E S  cbteined vitk. the stcrt-time-sf l f -destruc-  
t i t n  fhpturr tbu3 enabling its USE. e t  1cS.W Pnglcs 
t f  elcvnticn. 

It p e r m i t b d  

T h i s  fscturb r p s  furtter EmphFsiZGd Vkn t h e  FCFr 

71. w. 
e .  Defense cf Licgf egainst  PnC VIRS ssteblished f c r  savcr r l  

I w s c n s ,  cnly cne cf ntich vms e ccnsidbreticn cf thc c i ty  l tsclf .  
I.kNp W P B  tn tf.ir peth cf P t  ottacka sgainst h t c c r p  frcm the scuthaest .  



The fa11 cf shcr ts  f r C Q  t k s c  pt tacks W R ~  dcing ccnsiderFb:e 2 r m c g  in 
thu F i r s t  lUW m e .  klthcugh th6 at tack m h t r e r o  Fnd L i e n  s t e r t ed  
i n  Cctcber 1544, thc dofcn:e cf Lisp Y P S  nrt  estrbiishbd mi l l  23 ivc- 
vcmber l'.U. This d e h y  W P S  ccusbd by t b t  12th Grcup crdtr  t k t t  
p a ' s  could n c t  bc sngeged c w r  ccnps tod  friendly t roop meas GT In- 
s t a l l a t iU lS ;  Ela'J, F i r s t  LrmY en t i a i r c ra f t  units were net  trade avai l -  
able u n t i l  t h a t  date. 
would be made t o  f i r e  on FAG'S befGre they crossed the enemy lints. 
Therefme the defense was t o  be s e t  up as close as possible t c  t t e  
f ron t .  This sector Yns ccnsidered vary quiet, end it 
risk of having an t i a i r c ra f t  bat ta l lcns  so near the R m t  V P S  j u s t i f i e d  
by tho a b i l i t y  t c  f i r e  en the P E ' s  Over the enemy lines. 

b. The f i r s t  units aoved jn to  the klt ~1 22 Hovenber i5U. 
b d d i t i m a l  units k t e r  jcinsd the defense, Fnd cn 10 Gecemher 15u t k e  
t o t a l  troops employed vere two grwps,  four gun an2 t t r ee  autcmatic 
weepons bat ta l iens  ( l e s s  me battery;. The defense r e s  j u s t  beccming 
proficient  rhen t h e  drdennss breekthrcugh on 16 kcer,ber 1541 begen. 
All units vere redeployed in antitank rcles covering t k b  n c r t h r n  and 
southern f lanks of the German advance. Thus Ended t t e  Liege defense 
against  PAL cn 16 Lecembr lqw,. After t t r  bre&threugh vias crushad, 
t he  Firs t  Army Bntialrcr8ft units rere needed in an en t i a i r c ra f t  rcle; 
cmsequently , t he  Liepe defense mas never rcestablished. 

After some study, it was decided t h a t  m at tcaf l  

felt tk.et t h e  

c .  No lesscns invclving the deffnss ageinst FAt m6re k r u g h t  
out a t  Liege t h s t  hwe not elrrady been covered In tbf Lcndcn and :nt- 
werp discussioos. 

72. Cmclusions: 

8 .  kfonse  of industr ia l  s i t e s ,  herbcr f a c i l i t i e s ,  c i t i e s ,  
ar large areas against PAC is best  accomplietbd by a multiple-belt de- 
fense of heavy ant ia l rcrnf t  w s .  

the defanded area, should k frcm 10,GOO t o  l:,CCC gads.  

gcnco and skill I n  o p r a t i n g  t6chniqucs m e  csscnt ia l  t o  a €L defmse. 

b. Distances between b l ts ,  and. tctidtm the h n r r  b c l t  m d  

c .  Careful  prcpret ion for f i r l n p  snd tk sxercis t  of d i l i -  

Automatic m a p s  arc n c t  Effcctive against PAf. 

h-aximity fused ammunitirm, cepetiG of bciinp f k 6 d  6 t  

d. 

6 .  

minimum e l w a t i m ,  1s mora cffcctlvc than t i ac  fusfd a m u n i t i m .  

t o  reFlace e..tiaircraft guns in t hc  dafrnsb against F Y .  

against PAC a r e  not yet  includcd i n  hsr Wpartmunt doctrine. 

f .  Guided missiles w i t h  homing devico shcrjld bb d t v e l c F d  

g. Thr lessms lenrnrd fn V a l d  Car IJ ccncsrning dcfense 

73. hec "endat  icns: 

8 .  Guided missiles r i t h  homing dEvk6 en8 poximity fuzi 

Luprent doctrine (paragrnpk 62, Firld r h u a l  41-4; bc tX- 

be dcvtlopcd t o  r e p h e  en t i a i r c ra f t  guns in the deffme 8pehEt  PAC. 

panded t o  h c l u &  detaflsd t a c t i c s  and technique fo r  a t i e i r c r a f t  d e -  
fense against p j l o t h s  s i r c ra f t .  

b. 
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7L. Canclusions: 

a. Sufficient an t ia i rc raf t  a r t i l l w y  was allocated t o  t k , 6  
EWoPm Theater; hmwEr ,  them e x i s t s  n o  convenient 
yardst ick b‘ which sui tsble  .scales of ant ia i rcraf t  a t i l l G r y  can be 
i o  ad i l y  det6r m ine d . 

adequate 

b. The USG of searchl i fhts  by ant ia i rcraf t  a r t i l l e r y  is no 
longer necossary. 

pm bat ta l ions ,  employing l i gh t ,  men-portablfi mounts, is sound. 

regc balloons rihich can be valked ashore i s  somd. 

c .  The use (in shipto-shore assault)  of provisionai machine 

The use (in shipto-shczi. essault) 6f mm-portable b a -  d. 

e. jib sarning, Including Antiaircraft Arti l lery I n t c l l i -  
gcnce b w v i c e ,  u s  p n c r a l l y  inndequete, 

f .  Currcnt doctrine cn tkc sublsct of dclfbnse against  p i lo t -  
less a i r c r a f t  is inadsqaatc, 

75. F.ecommcndo.tims: It is recommcndud that:  

6. A j c h t  staff  s t d y  bc mads t o  dctsrmins thc sui tgblr  
scslc  of f int ia i rcraf t  e r t i l k r y  for a thcetcr of olxraticns,  b a e d  M 
the number cf divisions Cmployod. 

h. Swrchl ight  organiz&ions and & q u i p ”  br d r l r t s d  f r o m  
eppropri.ate an t ia i rc raf t  a r t i l l e ry  t&L s of orgmization end tquiymknt. 
As a corollary: 
i n  ba t t le f ie ld  illumination, illuminetion fo r  cmstruction, et  ce t r rq ,  
and the  A i r  Farces Include in their  ow. units the searchlights s s s c n t i a l  
for t t h 6 h  needs, tiuch a s  fighter-searchlight t rens ,  homing beaccns, lend- 
ing s t r i p  il.laminetion, c t  cetere. 

mon-portable borrege bplloons e n d  a n t i e k c r a f t  mechinc g”s with as- 
s a u l t  W ~ V C . ~  In twphibious opra t ions .  

fic.sent policies md doctrjnnea on 8 i r  W S n h g ,  includ- 
ing bctb tho present Ajr ts rning Service and Antiaircraft a t i l l e r y  
Intolligencc. bmvics ,  bc completely rcviscd end exFsnd6d t o  includG en 
htGgratod, th6atfr-wide servics of eir werning end i d c n t i f i c E t i a .  

ThE Corps of Engineers d6vrlop thc USE of sberchl ights  

c, &(.sent t ac t i c s  bs cxpanded t c  include thf. lending of 

d. 

8, Cufrent doctrine ( p e r q p p h  62, Field M M U ~  44-d be EX- 
pended t o  include &te.ilcd tcc t ics  end tcchniqu6 for sntiaircreft dc- 
fens6 agoinst p i l o t h s s  aircraft. 



Unless otherkise. indiceted, a l l  dccurrents l i s ted  herein =e locisted in 
the f i l c s  of the L A i  Sect jm,  kedqUertGr8 Fifteenth U.S. :.my, ;.€C 40e. 

1. L e t t e r ,  S W e c t :  l"J!ecticsl Command, hdminjstretion md Supply 
of i .nt icbCrEft  Units i n i v i n g  in MGUSI~~, hi Section, G1CUS6, 1 July 
1%3, end 1st Indorsement t t c re to .  

on Ant iebcr f l f t  Grgcnizction Fnd L'pret lon in t h c  LTCI', ii Scction, 
ETOU~U., 6 Lugust 1543. 

2. Lot ts r ,  Subjuct: Yiffcct of Provisicms of F i t l d  Ymusl 100-20 

3 .  Lat tc r ,  Subject: ttDiroctivve for L A  Plen GlEhLChD' ' ,  i i .  Section, 

4 .  

LTCU3;., 1.4 Merch 19U. 

12th ,Smy Group, C-G hsccrds F i l e  Nunkr  370.21 of Hcadquartcrs F i f t sen th  
Opsrntions Memorandum Numhr 7 ,  Sh", 9 March l?IJ+. Fi led in 

us icrip, U C  ,!+OF. 

5. Amendment Number 4 ,  Optreticns Mamormdum Kuvber 7, SIir;LF, 3 
August 15'44. Filed in 1 2 t h  Army Group, 4.C Records F i l s  Nunbsr 370.21 
of H w d q u d x r s  Fifteenth US :my ,  hPO LOP. 

Ovcrsez ,~  i n  1943 in  connection p i th  Cpra t ion  nhCUND-UP", 1E Wep 1%. 
Filed in Gombined Lommanders F i l o  Number HF/00/531/G ( P h s ) ,  Eted- 
qur r tc r  s USFLT , ilF0 P87. 

6 .  J o i n t  Memorandum: Assessment of i int ie l rcrcf t  hsquirements f o r  

7. 

8 .  

$.. Letter ,  Subjoct: ~ ~ , a t i ~ . i r c r c f t  Troop Requir6mcnts18, b i  Sect icn ,  

Study, lltropwad Use of i n t i s i r w e f t  T rcop  Across Lhcnne1,Il 

Study of i ,n t i s i rc ref t  Recpiremcnts, ETC, 2 July 15.42. 

Study of h t i a i r c r n f t  Requirements, LTO, 10 June 1543. 

LTCUfd., 23 Cctober 15a. 

ct teched t o  jnter-office Msmorendum, G - 3 ,  WOUSL,  t o  Cbief, 1;Lh SeCt im,  
ETCUSI;, dated 20 October 150. 

13-u. 

10. 

11. Not63 of Ccnference, ;,ir Gefcnse Division, SHm, 10 SePtembr 



1.4. OVEhL(PrD iJ+EtECIt.TIGN, Fi lod  in Utb &my Group !,G h6cords 
F i l e  of Bcsdquuters  F i f t c a n t h  US rkmy, APO U P .  

15. 

16. SB& ;ir Dsfense Revievs. 

17. t a b l e ,  ~ I R T  Department 74F74 t o  USFLT, 30 Octobbr 1745, 

:.ppndix I, ,issignment and ;.ttachnent cf Units. 

.,ftcr /After Action r t e p r t s  cf tha f o l l a i n g  uni tsr  

i n t i a i r c r  a f t  Ar t i l l c ry ,  Automatic heapms,  (SF), 

Annex 15 t c  F i r s t  US mny Oporrtians Plm NEPPUNE, 25 Februery 
1944. 

Fi led  
i n  ,‘,G kocords, Hsadquertors Flf t f ienth US :stny, kFO LOP, 

le. 

19. 

39eth Lh5th 139th 

L41st 467th 571st 

U3d /7Lth 777th 

A n t k l r c r e f t  A r t i l l e r y ,  ‘~utoaalic Vrcfipcns, Mobile, 

1C6th W t h  552nd 

376th .456th 556th 

43Fth 535th 634th 

Antiaircraf t  A r t i l l e r y ,  Gun, Kobile, 

109th 119th 141st 

110th 135th lPLth 

116th 

i n t i a i r c r e f t  A r t i l l o r y ,  Croups, 

1 1 t h  109th 

Infsntry D i v i s i m s ,  

1st 3d 75th 78th 

Nota: 
St. Gcrmain, fiance. 

Sevonth, Ninth end Fif teenth Armies, 357th ht.h LX &I (M), 225th, 226th, 
231st ,  353d and 357th AAA Sl t  Bns, DL A i r  Deftinso tomand,  end t h b  34th, 
35th, 49th and 50th A;.& Brigades. 

Francs,  6 t o  27 June 1944. 
B a r  Depe;tm~~nt Observrrs Bonrd, UOUSA, 17 July 15G. 

Tho foregohng documents ere f i l s d  In the His tor ica l  Scction, LTOUSL, 

20. Unit. Fhctual Data (6AQ @estionneirs)  prepared by t h c  Third,  

21. Part  I and XI & t i a i r c r a f t  A r t i l l e r y  in Landing Operaticns in 
Submitted by Colcnel ha l te r  R ,  Goodrich, C n C ,  

22. Fit i ld  Order No. 1, Headquartws 49th B A L  Brlgsde, dfitud 20 M a y  
l9& for the  assaul t  on th6 continent of Europe. 

23. Field Crder No. 1, Htadquarters l e t h  Antiaircraf t  h r t i l l o r y  
Group, dated 1P April 1944 for  o p r a t l m  ltNeptunolt. 



24. & t i a i r c r a f t  A r t i l l e r y  Plm Neptune (Utah) Through D-plus-3, 
publishbd by Headquertcrs 1 1 t h  I n t i a i r c r a f t  h r t i l l o r y  Group, dated 2g 
March 1544. 

25. Field Order No. 1, Headquarters F i r s t  US k m y ,  dated 26 June 
19u. 

Group, dPted 16 Msy 194.4 f o r  assaul t  on t h e  Lotentin Peninsula. 
26. Field b d 6 r  No. 1, Headquarters 11th Antiaircraf t  & t i l l t r y  

27. Field Crder No, 2, Headquarters 16th Antiaircraf t  L r t i l l e r y  
Group, dated 21 May 1 9 4  for the area dafense of Omaha Beach. 

28. Narrative hepor t ,  Lmployment of t n t i s i r c r a f t  A r t i l l e r y  in 
hhhe FLiver Crossing, dated 22 April 1?45 
l e t h  Ant ie i rc raf t  k t i l l e r y  Group, 

ptblished by Headquarters 

29. Field Crd6r No. 1, Iisadquartc:rs 29th Infantry Div is ion ,  deted 
2 1  X p i l  1944, for t h e  lending on Beach Wmha". 

fieadqucrters F i f t e e n t h  US Arogr, I& 40E. 
30. Graphic h i s t o r y ,  G d  Airborne Division, Filed i n  G-9 Ssct ion,  

31. Ground Opere.tians Employing Rader Observation by L t .  Col. 
E. L. Mickelsm, LLC. 

32. A n t i a i r w e f t  h t i l l c r y  Notos published by LTNSA, No, 1-10, 
and 2.L-30 inclusive. 

33. Fieport No. lt.O-:.;.C Submitted t o  the  Comma:idlng General ,  Army 
Ground Forces, &my V m  College, Lashington, 0. C .  (Ltt. ;,C of  S, G-21, 
deted  19 hugust 194, by Lol. C. E. Atkinson, in reply t o  quos t ionnabe  
by hAL Commend. 

34. Doctrine f o r  the employrent of k n t i e i r c r a f t  k t i l l e r y  in  Am- 
phibious Cpmntione by Hq F i r s t  US k m y ,  Cff ice  of the LAB Off i ce r .  
par 5c. 

See 

35. Tentative I.er Lkpertment Training Circuler on Employment of 

Lat te r ,  F?lo  No, 452.3 Hq 320th Bln En (VLI) 9 Cktobcr 1944, 

37, Let te r  Eeadquarters ETOUSA, AAAC, Subject: l lEffect  of Pro- 

LLh Automatic V s e a p s  in  R Ground Support Holo. 

36. 
h e p o r t  on I n i t i a l  Landing NI D-Day, with atteched memorandums. 

v i s i o n s  of FM 100-20 on AAA Crganization and O p r a t i c n s  in t h e  ITO", 
dated  6 August 1943. 

3F. Let te r ,  Headquarters, ETCUSA,  AAAG, Subject: " Q u u t e r l y  he- 
port, Antiaircraf t  Operations", dated 22 M a y  1944. 

39. Let te r ,  Headquarters, LTOUSA, WLAO, Subject: I'kesponsibil- 
i t i e s  for AAA A o t e c t i o n ,  SR5," dated 24 A p r i l  1944. 

i t i e s  fo r  AAA F r o t e c t i c n ,  YrBsll, dated 24 A p r i l  1944. 
40. Le t te r ,  Headquarters, ETOUSA, AAAO, Subject: Wespcns ib i l -  

41. 
Subject :  

Le t te r ,  Headquarters, ETOUSA, ( W a r  Department Observers Board) , 
IldGF Report No. 322, IX A i r  Lefense Conmandll, dated 20 October 

1 S 4 L  

42. Le t te r ,  fieadquarters, Ninth A i r  Force, Subject: " A n t i a i r c r a f t  
Defense, Ninth Air Force Ins ta l la t ions1 ' ,  dated 15 November 19&. 



43. Let te r ,  Beadquarters 12th Army Group, Subject: "Antiair- 
c r a f t  Defense of Ninth Air Force L n s t a l l a t i o n s t ~ ,  dated 26 November 14&. 

41. L e t t e r ,  BHkET ( A i r  Defense Division) Subject: 18Antiaircraf t  
Defense of N i n t h  bir Force Instal la t ions1 ' ,  dated 29 November 19U. 

45. Let te r ,  SHAD ( A i r  Staff  , A-3), Subject: 

46. Extract ,  l e t t e r ,  bq LTTWSA ( \ b a r  Depmtfient Observers Board), 
2 hay 151+4J Subject: ttkeport Number 6.4- Tact ica l  Deployment d United 
S t a t e s  Antieircraf t  h t i l l e r y  in Operational Roles in the United King- 
dom." 

IIStudy by ADD; SIIPEF, 
AAB Defense, Ninth A i r  Force I n a t a l l a t i r m s t ~ ,  dated 2 Gecember 19G. 

47. 
bubject: 
dated 20 Octcber 1544. 

Let te r ,  headquarters ,  L"OU5A ( K a r  Department Observers Board), 
"ACF l iepmt No. 321 - A i r  Defense In  the Communications Zone'l, 

4@. Appendix I1 - Resume of Cpinions end Tnctual Statements on 
Early Laming end AAAIS,  

49. Extrac t ,  Functions1 C'rgenlzation end SW of the hq, D( A i r  
Defense Command . 

50. Extract of keport  of the Army A i r  Force Board, Crlando, F lor ida ,  
A o j e c t  Number 4364 C 373.1, dated 16 June 1945, "Defense of Airdromes 
Against Attack by J e t  Aircraft.Il 

Report1!, 16 May 1945. 
51. Le t te r ,  Bq LTCWA, Subject: 81Antiaircraft Ar t i l l e ry  Operations bc 

52. FM 11 - 2 5 ,  3 AUmSt  19@ and FM 44 - 8, 10 August 1945. 

53. Operation NEPTL%L, F j r a t  US Army. 

54. C h a r t s  of f l i g h t s  of PAC and V-2 Rockets popered by UOUSA, 
17 Februery 1945. 

5 5 .  Pampllet, Subject: IThe  S tory  of Antworp X1l, published by 

56. ETOUCA f i l e ,  Subjcct: "Defense of Lmdon Against Flying 

57. F.eport, Subject: "LA in ChOStBO!blt, LTCUSA, 25 October 1944. 

50th A& Brigade. 

Bombsgt, ?O November 194. 

58. Report, Suhjectr "Defense of Liege end Masstrioht Lgainst 

54. Booklet, Subject: 11,411 hccount of the  Lontinantal Crossbow 

Pllc , 

Cpera t im,  EU+ - i%w1, ma. 
60, Technical Intel l igence kepart Number "31, Subject: "Pi lot-  

l ess  Aircraftll,  fiq USSAF in Europe, 25 June 1945. 

61. Report, Subject: " I n i t i a l  Keport on Antwerp Defense", 50th 

62. Report, Subject: "Fjnal Leport cn kntr36rp x Defunse", 50th 

63. XCF heport 4665, Subject: 1lIntelllgenoe Summary on IC", Hq 

>.?LA Brigado, 14 December 194.4. 

CLA Brigade, 10 April 1945. 

M A i r  Defense Command, 19 February 1945. 

I 



64. AGGF fieport #46L, Subject: 

65. ACF Faport 8165, Subject: “AA Defense Against PIX in  Unitsd 

I1Overlays of AAA Deployment in PAC 
Defense in Belgiumtt , 50th AAA Brigade, 18 Iiecemhr 19.&. 

Klngdom by Plst Army Group1!,17 August 1945. 

66. 

67. 

6 @ .  

Appondix 111 - Graph of Londcn PAC Assault, 

Appendix l” - AA Deploynent in Lcndon Gefense Against PAC. 

Appendix V - AA Deployment for Defense of Antwerp, 2P October 

Appendrx V I  - Sketch of 0. Deployment for Defense of m t r e r p ,  

194.4. 

10 November 1S.?,Ac. 

6 Decembsr 19U. 

69. 

70. Appendix V I 1  - Sketch of Lt. Deployment fo r  C e f ~ n s a  cf kntrerp,  

71. I p p n d i x  VI11 - Sketch of Ah Deployment for  Lsfsnse of wt- 
werp, 1F December l(j.L.4. 

20 Dscembor 19M. 

11 January 1945, 

72. appendix IX - Sketch of I.k Deployment for Defcnse of bntwvurp, 

73. L p p n d i x  X - Sketch of b i  Deploymant f o r  Defense of Intwerp, 

74. dppndix  X I  - Sketch of AH Daployment for Gefense of b t i w r p ,  

Appendix X I 1  - Graph P..C ..ttnck nn . ,ntwrp. 

Appendix XIII- bkotch of A A  Deployment for  Dsfvnse o f  Antwerp, 

Lppendix X I V  - Sketch of Lirge  P& &It. 

31 January 1945. 

75. 

76. 
28 FeGruary 1945. - *  ‘ 

77. 

1. 

2. 

3. 

4. 

5 .  

6. 

7. 

e. 

9. 

10. 

11. 

Lt.  Lol. Georgr E. Lawrence, Cxt, LC, E3Sth Ah:. 1.k 6n (M). 

Lt .  Col. h. E. Dunningtm, LiS, GO, 4%th i P k  13. En (W). 

L t .  Col. B6njamln M. h r f i e l d ,  C A C ,  CC, 55id BAA Ah Bn (H). 

Lt.  C o l .  Lavrenctl k. Linderer, CPG, LO, 554th ALA Ah Fh (M). 

L t .  Lol.  L.  5. Mckthur ,  LAC, LO, 574th AAA AY: 2n (SP). 

L t .  Lol. J a m s  A. May, C A C ,  CC, 530th AAA kk Bn (M). 

Lt .  Col. P h i l i p  I, Baker, LAC , CC,  574th AAA A& En (SP). 

Lt. Col. Edgar h. Thompsan, Jr., CO, O j d  AIUL M’& En (M). 

Major DQW~IY S. Ilarrood, CO, 77Eth AA.4 A Efi (SP). 

Majar 0. A. Moomaw , CAGY GO, 839th 1;Ab Ah Bn (M). 

Brig. Gen. Claude 1. Thie ls ,  ETOUSA end 17th d r n ~ y  Group. 



12, Brig. Gen, Leslie X i e t h  Lockhardt (Br), Cuxhaven, 20 October 
1945 a 

14, Col. li;. 5. J, Carter (Br), SHUF, Guhaven, 20 Cctober 19.45, 

15, Col, I"r, fi Brucbr SHC! ,  Frankfurt, 10 September 1945. 

16, Col, h ,  P. Newton, 11th hAk Group, Heidelberg, 10 October 194.5. 

Note: Th6 f i r s t  ten indivlduals listed were all interviewed 
a t  Headquarters F i f t e e n t h  US &my, Bad Nauheim, on 
24 Oct obor 1945 



aPP&h%M i 

ISSIGN~JWTS GR .,TT,.Ctt-r;iJTL OF TJNITS . S  OF 15 October 19u1 

Type U n i t  F i r s t  Third Ninth 6th 12th 12; T n t a l  Thea tc r  
hrrCy dmy a n y  Army mmy ADC F i e l d  T n t d  

Group Grnup Fnrccs  

arigade, Hq a d  Hq dtry 1 1 1 7 3 10 

Group, Hq and Hq Mtry 7 5 4 1 1 n 18 29 

~ u n  B t t a l i n n s  [mbile) 5 5 7 1 1 7 19 26 

i. hns (fiobile) 1'7 13 11 2 2 3 45 48 

S e  nrchlight b c t t  .I lions 3 0 3 

18 18 x 

3 



Type Unit birst Third bcvcnth Ninth F i f t een th  6 t h  12th s12 C m  Total  Total 
m y  I rmy .,my .J" rS" t x m y  hrmy DC Zoni. F ie ld  Theater 

. Group Group Forces 

Brigada, H q  and Hq B t r y  1 1 22 1 1 13 7 7 u 

Group, Iiq and dq Btry 5 b 5 6 2 

Gun acttdlions (ifinbile) 6 7 7 5 

GL"Bns (5cmi-dobile) 

1 6 14. 26 

39 

33 

bearchl ight  dr t tdl ions 1!3 1 2 2/3 2 1/3 5 

- 
i& fins (Self-Propelled) 5 7 5 5 1 1 1 25 25 

H 

%4 
1. These t ~ b u i ; t i m s  are bised nn unit cards f i l e d  i n  USFET 1,G Fecnrds. '% h i l e  snae errnrs i n  these f i les  were 

discnvered, t h q  arz ,  i n  generel, cws ide rcd  reasqnably accurate .  H 

E 2. On6 brigade operational wi th  French Fmces. w 
3 .  On gr-und s e c u r i t y  mission. a 4 -  On E l i t a r y  Police duty. 4 

PI 



APPENDIX I1 

RESULIE OF OPINIONS AND FACTUAL STATEEE" 

ON EARLY WRMIIJG AND AAAIS 

Source: Paragraph 33, Sect ion 111---Unit Factual Data, Hoplies 
t o  Inclosure (Quest ionnaire)  t o  Let ter  ( AF 472 O ~ A A )  , 
Headquarters ETOUSA, Subject: Antiai rcraf t  A r t i l l e r y  
Questionnaire, dated 11 June 1945. 

1. The following i s  a resume of r e p l i e s  t o  the above-cited ETOUSI 
Questionnaire received t o  nine ques t ions  from Amy Ant ia i rc raf t  Officers, 
Brigade Cw"der s ,  I]: Air Defense Comcarxior, and Group Comnanders, who 
operated i n  t h e  GTO. 

Question 1: "Have t h e  systems of Early Karning and AAAIS pro- 
vided adequate ear ly  warning under all conditions?fl 

No 
LX ADC 1 
Hq Armies 3 

- Replies : Yes 

1 

- 
AAA Urinadus 3 9 
AAA Gmiips li 22 

Totals  : 18 32 

guestion 2: "Has Early Warning from Air Force sources been 
s a t i s f a c t o r y  under a l l  conditions?!! 

Yes - NO 
' Ix kDC . 1  

- Replies : 

Hq A r d e s  4 
MA Urigades 7 3 
MA Groups 20 7 

Totals: 32 10 

Question 3 :  %as n o t i f i c a t i o n  of the novemsnt of  f r iendly  
a i r c r a f t  sa t i s fac tory  under a l l  conditions?" 

Replies : 
U: ADC 

NO 
1 
- Yes 

L 

Hq Armies 4 
AAA Brigades 10  
MA Groups 

uestion : llAre t h e  types  and numbers o f  rad io  sets author- 
i zed  by : ! ;  adequate f o r  AAAIS ard Early Yiarnirg ( i n  addi t ion  
t o  t h e i r  t a c t i c a l  and adminis t ra t ive uso)?ll 

Replies : 
Ha Armies 

E 
4 

Yes - 
Ah Brigades 10 1 
AAA GPOUp8 26 6 

Totals: 40 7 

APPENDIX I1 



Question 2: Was thd range of radios too short?ii 

Yes - Replie E : No 
Hq Armies 3 
AAA Brigades 5 
AM. Groups 20 

Totals :  28 

Question 6: %ere t h e  f requencies  and numbers thereof of 
r.idios used for warning sa t i s fac tory?"  

Yes No - Replies: 
Hq Amiss 2 
AAA Brigados b 
AAA Grouos 11 

Tot a1 9 : 19 

Question 7: Were non T/E rad ios  used?') 

Yes 
I X .  ADC 1 

- NO HcpEes: - 
Iiq r\rrrrFes 4 
AAA Brigades 2 10 
AAA Croups 3 26 

Totals  : 5 w 
Question 8: "Has t h e  present allotment o f  AA operations de- 

tochnents been adequate?" 

No 
U ADC 1 

- Replies: 

Hq Armies 
AAh Brinades 

Yes - 
2 - 

AAh Croups 19 8 
Tota ls :  30 10 

guestion 9: I'HAVO t h e  recent ly  authorized OP teams with AW 
b a t t a l i o n s  proved sat isfactoryl l l  

Reolies : 
IX b D C  

Ye8 - No 
1 

d 

Hq Armios 2 1 
r\E\A brigades 2 7 
AAA Groups 9 15  

Totals : 14 23 

2. Commmts on tho Resume. 

a. Questionsl., 2, 3, IC, 7, 8, ard 9 were taken d i r e c t l y  from 
th6 Questionnaire. 
quacy of radios  and were interposed t o  cover t h e  comments of some of 
t h e  o f f i c e r s  who saw f i t  t o  m k e  them, 

I;uestions 5 and 6 arose  i n  connection with the  ade- 

b. Direct answers t o  tts s p o c i f i c  questions occasionally were 
not made; they  had t o  bo inferrod from r m i r k s  mde.  
pos i t ive  answers (yes) medo i n  conmction dth Quostions 1, 2, 3, a d  4 
wore made with reservations. For example, "Yes, tk system of  warning 
was s a t i s f a c t o r y  excent i n  a noving e i t u a t b " '  Such an8wers have been 
recorded as  IfYes". 

not  given herein) corroborate the trend establlshod i n  paragraph 1, 
above, except t h a t  the contradiction between the answers t o  Questions 1 
and 2 are not so pronounced. 

APPEWIX I1 - 2 -  

Several of t h e  

C. The answers given by b a t t a l i o n s  (which to conservo time are 

- R E q r K I C T E D  



LONDON PAC ASSAULT 
GRAPH OF ACCEPTED CLAIMS 

TOTALS DURING ENTIRE PAC. ASSAULT 
BOMBS LAUNCHED 

BOMBS DESTROYED BY AAA 

NUMBER OF I 
13 14 I5 16 17 18 19 29 21 Y 23 2t eS 26 27 28 29 30 31 I 2 3 4 5 6 7 8 3 IO 

JULY 
12 

LAUNCHED DURING U. S. PARTICIPATION 
DESTROYED BY ANTIAIRCRAFT 
DESTROYED BY A L L  MEANS 
DESTROYED BY BRITISH A A A  
DESTROYED BY U.S. AAA 

29 30 31 I 2 

NOTE HOW EFFECTIVENESS OF ANTIAIRCRAFT IMPROVED 

5 6 7  
iEPTEMl 

7539 
1651 
3852 
1370 
28 I 



O~IGINAL D ~ L O Y E ~ "  FiKJi DEPLOYP;IEC3T 

-I- 
A E L  hm 

cated, consisting 
of 4 rows of 8 
gun sites, Each y d s  inland. Lanes, t o  enable fighters t o  proceed t o  

and 8 lateral the be l t  as required. u 

yds, between s i tes  

s i te  and one LO mm 
on each S/L s i t e  
i n  area concerned. 
Later:  A l l  40 mm 
=to il be l t  run- 
ning just south of 
the soilzhern edge 
of the gun bels. 

_-- 
Gm:S(IYu;) JL be l t ,  as indi- d 1  guns and 40 mm, as wel l  as 20 m arid rocket firing 

equipaent, moved to compact belt as isdicatea ti.e. on 
t be  coast f r o m  Beachy Head t o  Dover t o  a depth of 5000 

,< -1 row 3000 yds apar t  pa t ro l l i ng  a rea  over Channel were inser ted i n t o  Cr<2 ? 

spacing of 6000 1 
:i.:fS ( XL'-) I n i t i a l l y  : One 

40 mril on Each gUIl 

BXZOOTCS i'LS indicated.  
S/L' s ThiCkeRiGg of'. nor- No change. 

w l  deploymsnt t o  
3000 pds i n  area , 

couca1naa. 
FIGETERR'S 3 P_,TROLS: 

(1) Over the 

(2) over the 

h a V Z l l  k 0  DOQZZ. XGZm 

Channel. 

coast fr3r.l xew- Belt and the  Gun Bel t .  

( 3 )  Along sou- Balloons 
%hem edge of gun 
b e l t  IIayivarti m G u n  Bel t  
Eieath t o  Douer. Original Final 
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f Observation Posts extend North to tbe Vhal River and East to the Front Lines 





Observation lasts extend North. to the Wsil Rivr,r and i d s t  to tle Front L L i s s  
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